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THE PAINTING MACHINES AT THE WORLD’S FAIR. 
The following abstract of an article in Harper's 
explains the methods adopted with sufficient 
«s: and the accompanying sketch shows the 
gener! arrangement of the apparatus : 

In the painting of the buildings, the necessity for 
some method of covering their great areas which would 
be more rapid and less expensive than the brush was 
realized almost from the beginning of construction. 
Where such extensive wooden construction is used it 
is impracticable to dress all surfaces, and there exist 
many spaces inaeeessible to the brush; while the rough 
or‘ whiskered” lumber makes the life of the brushes 
exceedingly short. 

As soon as the placing of foundations had been com- 
i, careful consideration was given this subject, 
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|and efforts made to perfect a painting machine, but | successful apparatus, the color (in nearly all cases 


_ the earlier experiments were far from successful, and | kalsomine) was passed directly through the retary en- 

it was not until the buildings were nearly ready for gine used for compressing air; but, beeause of its 
their decoration that the subject was again taken up. gritty nature, the wear was so great as tc become 
Additional impetus was given by the fact that there a serious objection, and to render a more satisfactory 
‘remained insufficient time before the opening of the | method of introducing the color necessary, and fur- 
Exposition to accomplish so vast'a work by hand. Some | ther improvements were made, with successful results. 
weeks were oceupied in further experiments, Mr. F. D.| A rotary engine invented by Mr. T. G. Turner, of New 
Millet, Director of Decoration, and his assistant, Mr. | York, driven by a five horse power electric motor, pro- 
C. Y. Turner, giving much attention to the problem. | vides the compressed air in cases where the pneumatic 
Meanwhile, the painting of the buildings then near | system of the Exposition is not available. This en- 
completion progressed as rapidly as possible by hand in | gine furnishes the required pressure in a uniform man- 
the usual manner. Finally, a machine which success-| ner, without the air chamber necessary to overcome 
fully sprayed color upon the surfaces to be covered, on | pulsation in compressors operated upon the recipro- 
the same general principle as the “atomizer,” was|cating principle. The engine, electric motor, color 
produced and immediately set to work In this first (Continued on page 262.) 
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THE WORLD'S COLUMBIAN EXPOSITION. 

If there is any blame to be placed because the 
World’s Columbian Exposition is not fully completed 
on the opening day, it should be laid on exhibitors and 
not on the Exposition management. Urgent letters 
and telegrams have been frequently sent out to ex- 
hibitors at different times calling their attention to 
the necessity of their being prompt in installing their 
exhibits if they wished to escape the-rush of the last 
few days and be ready with their displays on the open- 
ing day. Everything possible seems to have been 
done by the Exposition to force matters, so that there 
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facilities for handling exhibits have been more than 
lample, although on a few occasions they have been 
pretty well tested. One serious drawback during the 
'month of April has been the difficulty of securing 
sufficient skilled labor, especially carpenters, and also 
\of getting teams enough to haul lumber and other 
‘supplies. A fair illustration of the embarrassments 
that have been met in this latter particular is that of 
an exhibitor who after a good deal of effort secured 
carpenters enough to do his work, and engaged a dray- 
man to haul his lumber at seven dollars a load. The 
drayman hauled part of the lumber, and as he was 
waiting his turn at the Sixty-fourth Street entrance to 
| get passage for his team into the grounds to discharge 
| his load, another exhibitor who was looking for a 
| man to haul lumber offered ten dollars a load. This 
|offer was promptly accepted without completing the 
agreement with the first exhibitor, and so the carpen- 
ters who had been engaged to prepare the exhibit 
were without lumber to work. with, and the exhibitor 
had to hunt ap other means of getting his lumber. 

The Exposition has done much less night work than 
it was expected would be necessary. In the mechani- 
eal department three shifts of men have been em- 
| Ployed during April, because of the fact that this de- 
| partment was much behind in the work of installing 
the engines and boilers of the great power plant and 
of completing the steam and other connections. More 
ordinary labor bas been at hand than could be em- 
ployed. Every day for the last six weeks from a dozen 
or two to a hundred or more men have haunted the 
gate adjoining the service building seeking employ- 
ment. With such an abundance of labor the Exposi- 
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toward the last can be gained from the way in which 


ized. April 10 this avenue was full of deep ruts and 
sinkholes almost its entire length. On the 15th it was 
a finely macadamized road for a distance of about a 
mile. Atthe same time that this work was being car- 
ried on, provision had to be made for the passage of 
teams and drays which were bringing exhibits and 
supplies into the Exposition grounds. 

The work of turfing lawns adjoining the State and 
other buildings in the northern part of the grounds was 
begun on the 10th, and by the close of the week was 
completed so far as building operations would permit. 
Work was begun on the promenades and walks about 
the same time, so that all that remained for the land- 
scape department to do during the last week of the 
month was to complete the work of turfing the lawns 
adjoining those buildings where this work had been 
delayed and finish the work of hardening the more 
active arteries of travel. Temporary buildings and 
structures which had been necessary during the period 
of construction, but which had outgrown their useful- 
ness, disappeared almost in a night. 

When the middle of April arrived, a comparatively 
small percentage of the exhibits was installed, and 
the Exposi.ion management found it imperative to let 
up somewhat on some of its stringent regulations, es- 
pecially in regard to the driveways and narrow-tired 


| vehicles. A very large number of exhibits enter the 


grounds on vehicles instead of arriving in cars, and up 
to the middle of the month it was imperative that 
these vehicles have extra width of tires, or they would 
not be perruitted more than to enter the grounds, and 


©) all such exhibits had to be transferred _ to vehicles 


which were properly provided with the requisite width 
of tire. The number of exhibitors who had exhibits 





Sonapaapasngioastat ae which could be installed with very little trouble inside 


of a few days was very large, and they did not make 
any effort toward preparing their exhibits until the lat- 
ter part of the month. This brought in such a rush 


toceeeronacepege M9 | that, as a general rule, the original vehicles conveying 
eh age rR sr tae us | the exhibits were permitted to drive into the grounds 


and buildings, thus furthering the work of the Expo- 


pore ote uss | Sition vehicles, and at the same time doing away with 


considerable delay in transferring. The more import- 


eggoroenesegnsseess 4° nonauepensescses --» 45 ant driveways had t covered with planki ; 


winter, so that no damage worth mentioning was done 


ere ae iii | to the driveways by the narrow tires. 


In addition to furthering the work in this’ way, 
the installing foree was increased to as many men 





Fyre. Thee ma|as could possibly be used, and an abundance of 
roca esha hdtediial uae labor was held im reserve and at the service ‘of 








[APRIL 29, 1893. 





Quite an incredible amount of work jhas been done since 
the 17th of April, and as a result it is probable that 
most of the buildings will be practically ready on the 
opening day. Among these buildings in which exhib- 
its will be practically complete are the Agricultura] 
building, Mining building, Transportation building, 
United States government building, Fine Arts build- 
ing, Fisheries building, and Transportation building. 

April 10 was originally set as the last day upon 
which exhibits would be received, but there has been 
so much delay and such a comparatively small part of 
the exhibits had arrived up to this date that Director 
General Davis extended the time to April 80. 


The telephone service at the Exposition grounds 
has been completed, and some days ago connection 
was made with the long distance wires, so that during 
the holding of the Exposition visitors will have every 
facility for talking with New York, Boston, Philadel- 
phia, and other cities. 

Although it became necessary to close to visitors 
the buildings in which exhibits were being installed 
during the month of April, other attractions were 
held out by the Exposition management, making it 
well worth while for visitors to go to the grounds to 
see these attractions themselves, in addition to the 
Exposition buildings and other sights. The leading 
attraction has been the flowers, and these have 
drawn mapy visitors, especially on Sundays. As soon 
as the display of cyclamens or “Persian violets” 
began to fade, other elaborate and very complete dis- 
plays were made—among these pansies, cinerarias 
and English primroses. A great treat to lovers of flow- 
ers is promised soon, when the rhododendrons blossom. 
France and Germany have each contributed a 
splendid collection of these, which have arrived in 
most excellent condition. The French display will be 
made largely in the grounds adjoining the Woman's 
building. In addition to all these flowers there is 
also a very attractive show of early blossoming bulbs 
on the terraces in front of the Manufactures and 
Liberal Arts building and the Agricultural building. 
The greatest display of flowers when the Exposition 
is opened will be on the Wooded Island, which gives 
promise of being equal in its way to many of the other 
large displays of exhibits. ‘ 

The opening ceremonies on May 1 will not be 
quite so select and exclusive as was at first proposed. 
The Council of Administration has decided that they 
shall be held outdoors and in the Grand Plaza in 
front of the Administration building. A temporary 
platform will be constructed from which the exercises 
will be carried out, and where seats will be provided 
for the 1,500 invited guests. There is such ample 
space in this Grand Plaza that it is believed that from 
75,000 to 100,000 people can witness the ceremonies. 


The heaviest piece of material that was handled in 
the Palace of Mechanic Arts was the shaft of the Allis 
two thousand horse power quadruple expansion 
engine. This shaft weighed thirty-three tons, or three 
tons more than the largest cylinder of this engine. No 
difficulty was experienced in handling and placing it 
in its bearings, but a good deal of time was consume: 
in the operation. 

The engineering department of the Exposition has 
been at work during the past month outlining and ar- 
ranging the work for making every preparation for a 
large number of tests. These tests include everything, 
from burning fuel oil with efficiency and economy to 
evaporating water for generating steam. There will 
also be a great variety of tests of the engines and elec- 
trical machines. All these tests will be as exhaustive as 
it is possible to make them, and they will be carried 
oat on a much larger and more comprehensive scale 
than has ever before been possible. The results of 
these tests will be of great scientific value to the 
mechanical and industria] world. 

The work of hanging pictures in the gallery of fine 
arts was begun the second week in the month and has 
been carried on energetically ever since. Each nation 


| has pushed its own department, so that altogether this 


building will be nearer a state of completeness than 
most of the others. One of the interesting exhibits in 
this building is that which has been installed in the 
east wing by the French. This is what is called the 
Trocadero collection, and comprises a very large 
number of plaster reproductions of some famous 
French works. This collection is to remain per:ian- 
ently in this country, arrangements having been per- 
fected to that end. 

The elevated road which enters the grounds, and 
which will carry passengers from the heart of the city. 
has completed its commodious station immediately 
over the annex to the Transportation building. The 
station is so arranged that visitors can go from it to the 
adjoining station of the Intramural Railway without 
the necessity of going down one flight of stairs and up 
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The elevated road has accomplished an im- 

ount of work during the month of April, and 

no difficulty in running its trains into the 
grounds in time for the opening cere- 


another. 

mense am 
will have 
Exposition 


weer seem to have the staff mania, although 


»omewhat milder form than the Exposition man- 
nent, Nearly all of the larger and more preten- 
a. seoths and pavilions throughout the various 
puildings use staff to a greater or less extent for the 
urpose of ornamentation. In fact, there are very few 
5 hs outside of the smaller ones which are constructed 
without using it. In the Manufactures and Liberal 
arts building is an especially elaborate display of staff 
a yentation. In the midst of all this mass of staff 
og ‘relief to look at the German section, which has 
) _ display of structural and fancy iron ornamenta- 
tion. In the Mining building staff is not used quite 
«o extensively, yet there are several pavilions which 
combine building stone or terra cotta and use staff 
ornamentation. ; 

A pational bank, established under the auspices of 
the Chemical National Bank of Chicago, has opened 
for business in one of the wings of the Administra- 
building, and will do a banking business during 
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THE AGRICULTURAL BUILDING. 


The Agricultural building, next to the Administra- 
tion building, is probably more conspicuous than any 
other building at the World’s Columbian Exposition in 
the amount of statuary and other ornamentation. The 
architecture of the building is of the Classic Renais- 
sance style. It fronts on the Basin and is directly op- 
posite the south end of the Manufactures and Liberal 
Arts building. At the west of it is the South Canal, 
which separates it from the Palace of Mechanic Arts, 








while in the rear, or east of it, is what is called the 
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dome of the central pavilion. This is the figure of 
Diana that was formerly on the tower of the Madison 
Square Garden in New York City. Immediately over 
the main entrance is a winged figure illustrative of 
the “ Victory of Ceres.” This is a female figure with 
outstretched hands, holding a laure! wreath. On each 
side of this figure is the Ceres group. This group com- 
prises two female figures holding between them a large 
shield on which is the word “Ceres,” and underneath 
this is a garland of fruit. Cupids stand on either side 
of each of the figures, holding in their hands cornu. 
copias which are running over with abundance. 

On each corner pavilion are two reproductions of 
what is called the Four Seasons, making altogether 
eight of these groups. This group consists of four fe- 
male figures representing the four seasons of the year, 
spring, summer, autumn, and winter. They are set 
back to back with their arms outstretched for sheaves 
of wheat extended above their heads. 

Besides these groups of figures, which are decidedly 
Grecian in design, there are two other groups which 
are eminently rural and illustrative of agricultura) 
pursuits, One of these is a horse group, the other 
cattle. There are four of the horse groups, two on 
the front of the building, one on the east end of the 





) THE WORLD'S COLUMBIAN EXPOSITION—CATTLE GROUP, AGRICULTURAL BUILDING. 


the six months that the Fair is in operation. This | South Pond. 5 : ee iene teak 
bank is established both for the convenience of visi- | tion buildings, is covered with staff. It is 800 feet long | land passengers, and one on the w i 


This building, like all the other Exposi-| building facing the pier at which steamboats will 


The 


| . ‘ : CIE } yo ’ an star i- 
‘ors and exhibitors, and special arrangements have |from east to west, and 500 feet wide from north to | group nen ye eae sien heldiog the handle 
: sie . ildi |ing ona s y sed elev “we aa 
been made so that there shall be as little red tape as|south. The cornice line, like all the other buildings | ng Ye sleted ilod: tee mlrtted bevbed ave 
possible in cashing checks or making drafts. The | surrounding the Basin, is 65 feet above grade. The/|of an ancien I ; 


bank has been fitted up in a manner in keeping with 
its surrounding conditions, and will be well worth a 
Visit of banking men. 

Soda water fountains are among the most con- 
spicuous structures in several of the larger buildings, 
and, judging by their size and capacity, the Exposi- 
tion management expects a very thirsty crowd of 
Visitors, 

The railway terminal station at which passengers 
will arrive in the Exposition grounds by all the rail- 
roads, except the Illinois Central, was practically com- 
pleted by the middle of April. It is a very fine 
‘Ppearing structure, and is especially convenient in its 
'nterior arrangements. ‘The railway tracks entering 
ithave been down for some months, and have been 
considerably used for the storage of freight cars, but 
have now been mostly cleared away to be ready to re- 
“elve passenger trains, The switching plant which is 
to control the vast network of tracks is not quite com- 
pleted, and there is some doubt as to whether it will 

fully finished on the opening day, but it will be 


near enough completion to fully answer all the re- 
quirements, 








main entrance ison the north face of the building, and = to the plow, yet held in check by a firm 
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and ~ hers rr Pavilions are reared In the cattle group, which is ae eee 
at each corner and from the center of the building, the | Grecian, is a woman standing o b — y “ ona 
center one being 144 feet square. Curtains connect | pedestal holding a garland of flowers * ns bow — 
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seene of a shepherd with a crook in his hand, sitting| gear in mesh with a gear wheel on a shaft in the | with cotton and a sponge dipped in oil fastened to one 


on the right with two ewes and alamb. The other | framework, a sprocket wheel on this shaft being con- 
spandrel represents the triumph of Ceres, and is on/| nected with a similar wheel on the treadle shaft, by 


the north front. Ceres, the central figure, is represented | 
as standing erect, hoiding a sheaf of wheat in her left 
hand and a shepherd’s crook in her right. Further | 
down on the pediment are other reliefs. On the left is 
a reproduction of Flora, Bacchus, and other mytho- | 


‘the operation of which the large gear wheel is rotated 
| to give motion to the exterior wheel. By means of a 
brake lever pivoted on the steering lever, a brake may 


be applied to the shaft of the large gear wheel to stop 
the machine. The steering lever is arranged in front 


logical deities seated in a chariot drawn by two tigers. | of the rider’s seat, and by means of the mechanism 
Over against this relief on the right hand is a figure of connected therewith friction rollers may be brought 


Mercury aud pastoral deities in a car drawn by two; 
dragons. The statuary is all the work of William Phi- | 
lip Martini of New York, with the exception of Diana, 
which is the work of Mr. Augustus St. Gaudena. 

In addition to these decorations and ornamentations 
in staff, there are six mural paintings on the exterior) 
walls, four on the west face and two on the east. 
These paintings consist of female figures gracefully 
draped, with flowers and fruit in their hands typify- 
ing the fruitfulness of nature. These paintings were 
executed by Mr. George W. Maynard. In the main 
entranceway are four mural paintings similar to the 
others in style and effect. One of these, representing 
“ Fertility,” carries a sheaf of wheat and a basket of 
fruit. The other figure, *‘ Abandance,” carries a shock 
of grain in one hand, while in the other there is an 
overturned horn of plenty, from whieh fruit and 
flowers are flowing out in abundance. Two other 
figures painted on the side walls of the entranceway 
represent mythological beings. One is a male figure 
driving a chariot drawn by dragons, the other a female 
figure in a chariot drawn by lionesses. The orna- 
wental painting in connection with these figures was 
done by Charles Schiadermaundt. 

Thirty-seven States in this country and thirty-five 
foreign nations and states have exhibits in this build- 
ing. The interior arrangement is such as to provide 
over fourteen acres of desirable space for purposes of 
exhibiting. 





SN IMPROVED UNICYCLE. 
A wheel which can be easily steered and propelled, 
and which is designed to enable a rider to attain a 





high rate of speed, is shown in the accompanying en- 
graving, and forme the subject of a patent issued to) 
Mr. James tmlah, of Barre, Vt. This wheel has an 
inner wheel supporting a suitable framework and havy- 
ing a double rim, the two parts of which engage ball 
bearings of inner annular flanges connected by spokes 
with the tire of the outer wheel, so that as the latter 
travels on the ground the inner wheel rolls off on the 
flanges, and the rider in his seat holds the framework 
in normal position, the inner wheel not revolving. 
Bet ween the two ball bearings in the rim is an internal 





into engagement with opposite edges of the double 
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rim, the roller coming in contact with one edge of the 
rim, turning the wheel in the opposite direction, and 
when engaging the other edge moving the wheel in 
the reverse direction. One can easily get into the 
machine by turning the framework half way around, 
aibowing the saddle to come beck, into place after 
stepping in. 
THE PEARL BUTTON INDUSTRY. 

The pear! oyster shells from which pearl buttons are 
made come principally from the coast of Australia and 
the South Pacific islands. The oysters are gathered 
in the spring, beginning in the month of March and 
ending in May. Fully 200,000 persons are employed in 
gathering the oyster during the season. When the 
boats arrive at the grounds, the divers are stripped 
naked and well oiled ; their noses and ears are stuffed 














of their arms, Armed with knives, they and their 
baskets are then lowered to the bottom of the sea by 
means of large 40 or 50 Ib. stones attached to ropes. 
The divers remain under water from 50 to 80 seconds. 
As soon as a basket is filled it is drawn up and the 
diver comes up to the surface. After resting a few 
moments he again descends, filling the basket again, 
and so on until he becomes exhausted, when another 
man takes his place. 

The fishing is done in about 8 to 10 fathoms of water. 
The shells are imported into this country. There are 
two varieties, the white and the black or smoked 
pearl. They run from 2 X 3 inches to 6 X 8 inches in 
diameter, the largest of the shells being about a half 
inch in thickness near the joint. The shells are very 
brittle when they arrive in this country, and have to 
be soaked in water before they can be worked. This 
soaking brings them back more to their natural state. 
After soaking in tubs they are taken to the cutting 
lathe. 

The operator, taking the shell in one hand, by means 
of a lever forces a hollow saw-edged tool against the 
shell, which cuts its way through, the circular piece 
dropping out of the hollow tool when drawn back by 
the lever. This operation is continued until the entire 
sheil is perforated. The teeth of this sawing tool are 
1-82 part of an inch in length. 

These circular pieces are then taken to another lathe 
to be trimmed and formed. The cireular piece of pear! 
is placed in the end of a slotted dogwood ehuck which 
is hollowed out the same shape as the button. The 
attendant, by the use of sharp-pointed tools made of 
saw files, trims and forms the button as it revolves. 
Fancy designs on the faces of the buttons are made 
with ball and circular saw-shaped tools, which are 
placed in lathes, the operator holding the button in 
his hands and pressing it against the tool as it revolves. 
The drilling of the eyes is also done on a lathe, the 
button being placed in a chuck similar to that on the 
forming machine. The attendant by means of a lever 
forces the drill against the button, which cuts out the 
eyes. 

For smoothing off ridges the buttons are put into a 
revolving barrel with a mixture of powdered pumice 
stone and water. The polishing wheels are 6 and 14 
inches in diameter and made of 54 separate pieces of 
unbleached muslin clamped together at the center on 
the shaft of the machine. The revolving of the shaft 
causes the circular pieces to stick together, forming a 
perfect wheel. The attendant puts a button in the 
end of a small wooden chuck, rubs a little rouge made 
of a mixture of tripoli, flour and tallow, and presses it 
up against the muslin wheels, which give it a beauti- 
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nee wheels make 800) revolutions per) 


ful polish. 

inute. 
ier polishing the buttons are placed on cards and 
ready for sale. Fifty hands can turn out about 150 


{ buttons. The shells cost from 40 to 
jocents per pound. The buttons when finished cost 
from 0 cents to $25 per gross wholesale. The annual 
consumption of pearl buttons in the United States 
mounts to about $3,500,000. 

The sketches of this subject were taken from the 
plant of E. Huebner & Son, Newark, N. J. 
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AN IMPROVED SADDLE ATTACHMENT. 

A combined loop and hook, for quickly and easily 
rming the connection between the saddle straps and 
belly girths, and secure- 
ly fastening them in po- 
sition, is shown in the 
accompanying illustra- 
tion, Fig. 1 showing the 
loop and hook in use 
on a saddle, Fig. 3 being 
a side view, and Fig. 2 
showing the attach- 
ment to a girth ring. 
This improvement has 
been patented by Mr. 
John F. Kohler, No. 
906 Columbus Avenue, 
New York City. The 
elongated metallic loop 
is slightly larger at its 
upper end, so that a 
strap may be passed 
through it several times 
if desired, and at the 
lower end it is doubled 
upon itself to form a 
hook adapted to engage 
the girth ring, a portion 
of the hook surface being flattened and having an 
outwardly extending stud to engage perforations in 
the saddle strap. The tension of the girth and straps 
is designed to hold the saddle in place so that it can- 
not accidentally get loose, and the strap is easily and 
quickly fastened to the stud. 
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A TOOL TO DRILL CONICAL RECESSES. 

Fig. 1 shows a perspective and Fig. 2 a sectional 
view of an improved tool, patented by Mr. Charles A. 
Cutting, of Middletown, Va., and which may be used 
to conveniently drill conical recesses to receive posts, 
dowels, ete., as indicated in Fig. 8. At the lower end 
of the bit, between the twists, is held a removable cut- 
ter, an offset on its upper end fitting into a recess in 
the upper end of the bit and forming a pivot for the 
cutter to swing outward on, so that it will stand at 
angles to the axis of the bit. A shell or sleeve, slightly 
enlarged at its lower end, fits loosely over the cutter 
and bit, the lower 
end of the sleeve 
having a recess 
through which 
shavings may es- 
cape. A clampon 
the shank of the 
tool regulates the 
depth of the cut, 
which is limited 
by the clamp com- 
ing in contact 
with the upper 
end of the sleeve. 
The space formed 
by the twist in the 
bit is engaged by 
a plate on ascrew 
serewing in the 
shell, so that in re- 
volving the tool 
the shell revolves 
with it, while the 
tool is free to move 
downward in the 
shell as the latter 
P rests on the ma- 
terial being bored. A lug in the upper end of the shell 
Prevents the bit from being accidentally withdrawn 
therefrom. In operation, as the tool cuts into the 
material, and its lower end moves out of the shell, the 
Point of the cutter is pushed outward to assume an 
‘ngular position relative to the bit, thus forming 
he en ae shown in Fig. 8 A wedge set in 
age of this recess is adapted [to engage the 
its tides _* post or dowel, splitting it and wedging 

* in contact with the walls of the recess. 
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_ PrcH pine beams will shrink in thickness from 18% 
; Spruce from 814 to 8i4; white pine, 
te ot to 11%; yellow pine, a trifle less. Cedar 

's Will shrink from a width of 14 inches to 18 ; 
«lm from 113 to 10% ; and oak from 12 to 11% inches. 
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The Wire Gun, 

The first public test of the Brown segmental wire- 
wound gun was made at Birdsboro, Pa., April 15, and 
was attended with much success, Government ex- 
prts, representatives of foreign powers and a number 
of invited gaests from New York, Philadelphia, and 
other cities were present. Three shots were fired, and 
the gun successfully withstood a pressure which the 
experts declared would blow any other gun in the 
world to atoms. The tests broke all records, and 
one of the enthusiasts declared they placed the United 
States in the van in gun making. 

On the third and final test the charge was thirty 
pounds of powder, the projectile sixty pounds weight. 
The gun recoiled about 15 feet, and a section of the 
stone quarry rose in the air as the projectile struck. 

The test gauges were set to show a pressure of be- 
tween 40,000 and 60,000 pounds ; it was found that the 
pressure had gone beyond the larger figure and exceeded 
the meansat hand for measurement. The pressure was 
declared by experts to be something above 70,000 
pounds. The standard army requirements are only 
37,000 

The gun has just been finished as a sample for the 
United States government. It was built at the Dia- 
mond Drill Works at Birdsboro, under the personal 
supervision of John Hamilton. Brown, the inventor. 
It is built on a new system, which is the winding of a 
steel wire around a segmental core of steel. The core 


is made of twelve pieces of steel 19 feet long, and with : 


a cross section like the key of an arch. The core is 8 
inches in thickness at the breech, and three-quarters 
of an inch at the muzzle. 

This is wound with thirty-three layers of steel wire 
seven one-hundredths of an inch in thickness. The 
gun is about 15 inches in diameter at the breech and 
10 inches at the muzzle. The gun is 16 feet in length 
and weighs three and one-third tons. 
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Venetian Mosaics for the Fair. 

The British vice-consul at Venice says that the 
splendid mosaics now produced there continue to take 
the first place in the artistic markets of the world. 
Among the important works recently executed by the 
Venice and Murano Company, a well-known mosaic 
manufactory, is a large mosaic panel representing 
Columbus being received by Queen Isabella and King 
Ferdinand of Spain, after his return from America, 
This panel, measuring about 200 square feet, shows 
Columbus when kneeling before the sovereigns, present- 
ing to them the natives of the newly discovered land 
and some products of the soil. The persons represented 
are about thirty-eight in number, many of them of the 
natural size, formed in three principal groups. In the 
most important is Columbus, having at his side the 
Crown Prince, and the sovereigns surrounded by the 
dignitaries of the court, ladies and nobles, and pages 
holding the standards. In the middle group, but more 
to the left, are the native Indians, and near the en- 
trance of the hall other Spanish nobles, and the com- 
panions of Columbus. The gorgeous and various at- 
tires of all the figures, their warlike implements, the 
splendid stuffs of all sorts and tints, the rich decora- 
tion of the hall, the pageantry of the court, the 
strange costumes of the natives in full contrast with 
the others, and the various attitudes of all these per- 
sonages, form a whole in perfect harmony with the de- 
tails of the scene, owing to the excellent distribution 
of the figures and the perfect fusion of tints. The 
work is so delicately executed, says the vice-consul, 
that no one can believe that the panel is not painted 
until on touching it he discovers that it is entirely 
composed of small enamel cubes, put together without 
any aid of color or cement, and worked according to 
the mode of the old Venetian mosaic school. This 
panel is to form the pendant of another, representing 
Columbus landing in America, and which will shortly 
be executed by the Venice and Murano Company. 
These mosaic works are executed for Mr. H. Furber, of 
Chieago, who is now building a palace near the Exhibi- 
tion, which is to be called Columbus Palace, and will, 
it is said, be the largest in America. The two panels 
are to be placed in the entrance hall. The author of the 
cartoons is Prof. Chev E. Paoletti, an artist well known 
in Veniee, and affirmed to be one of the best painters 
who stil maintain the traditions of the great Venetian 
schéeh Asa work of art, the mosaic is said to be the 
most remarkable modern specimen ever exhibited. 

oo 

AN AUTOMATIC SPRINKLER TO PUT OUT FIRES. 

Many of the insurance companies now stipulate for 
the employment of automatic sprinklers in manu- 
facturing establishments which they underwrite, or, 
in the absence of such sprinklers, charge a higher 
rate for insurance. A sprinkler of this kind, which 
has been patented by Mr. Thomas Holmes, of Chicago, 
TL, is shown in the rer tn picture, “7 1 
representing the operation of these sprinklers a 
Ae Fig. 2 being a larger perspective view of 
the device attached to a pipe by which water is sup- 
plied under pressure. Within the body of the sprinkler 
a valve is held to close the water supply opening, and 
to have a limited fall as the valve opens, the stem of 





the valve extending below the body and having on its 
lower end a disk-like turbine water sprinkler, shown 
in Pig. 8. It may have any number of spray perfora- 
tions, and is adapted to rotate freely, the perforations 
being so inclined that the water pressure causes its 
rapid rotary movement. Within two pendent links 
supported from lugs on opposite sides of the body of 
the sprinkler is held a saddle bar, on which the head 
of the valve stem rests, and this bar rests upon a 
coupling bar, shown in Fig. 4, whose outer ends have 
lips which lock over the lower edges of the pendent 
links. This coupling bar may be made entirely of 
fusible metal, but preferably consists of two pieces of 
brass or other metal, lap-folded and united, as shown, 
by a solder which will fuse at a temperature below 
that of boiling water. The fusing of this solder, 
when a fire starts in the vicinity of the sprinkler, 
causes the two pieces of the coupling bar to be 





HOLMES’ AUTOMATIC SPRINKLER. 


separated, lets down the saddle bar, pushing the 
pendent links outwardly, and allows the vaive with 
its turbine disk to drop, the force of the escaping 
water then causing its widespread spraying distribu- 
tion. Further information relative to this improve- 
ment may be obtained of Mr. C. H. Matthiessen, 
P. O. box 655, Chicago, Il. 
— mente 
AN IMPROVED FEED-WATER REGULATOR. 

An automatically operating regulator of the feeding 
of water to a steam boiler, designed to hold the water 
in the boiler at all times at about its norma! level, is 
shown in the picture, and forms the subject of a patent 
issued to Mr. Emory M. Carr, of New Castle, Ind. A 
slightly inclined pipe arranged alongside the boiler, 
with its upper end at about the normal water level, 
is connected by a pipe at its lower end with the water 
space of the boiler, and a pipe connects its other end 
with the steam space. Both ends of the longitudinal 
pipe are secured in heads, and on the head on its 
higher end is fulerumed a lever, the iower end of which 
is connected by a longitudinal rod with the other 
head, while its upper end is connected by a rod with 

















CARR’S FEED-WATER REGULATOR. 


a valve in the steam pipe connecting the boiler with 
the feed-water pump. On the latter rod also is a coiled 
spring, normally holding the valve to its seat. With 
the water at its normal height, it fills the longitudinal 
pipe, and the feed pump is still, but as the water falls 
the pipe becomes filled with steam, the heat of which 
causes an expansion of the pipe and an outward move- 
ment of the lever fulerumed on its upper end, thus 
pulling the rod connected with the valve in the steam 
pipe leading to the feed pump, and setting the latter 
in motion. As the boiler is filled by the incoming wa- 
ter the longitudinal pipe is also filled, and by its con- 
traction as it cools the lever fulerumed at one end 
is moved to close the valve in the steam pipe leading 
to the feed pump, the spring on the rod also assisting 





to close the valve. 
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THE PAINTING MACHINES AT THE WORLD'S FAIR. 
(Continued from first page.) 
reservoir, ete., are mounted upon a truck which is 
readily moved from place to place. Into the reservoir 
the kalsomine is poured after having been properly 
mixed, and through it, from the bottom, there is 
forced a jet of air at a pressure of 18 to 20 pounds per 
square inch, In this manner the contents are kept 
agitated, and any deposit of sediment prevented. 
From the top of the reservoir the air is then conducted 
through a, pipe to a point on the outside near the base, 
and here, by means of a half inch regulating valve, 


the color passes into the main air pipe, where it unites | streamers, two of which had a length exceeding the 
with the compressed air, forming a spray which passes | sun’s radius, or stretching out more than 435,000 miles. 
| Several dark rifts were visible, extending directly out- 
| ward from the moon’s limb to the utmost limit of the 


into an ordinary three-quarter inch garden hose of any 
desired length. At the end of this hose is attached a 
nozzle, consisting of a brass pipe, flattened out so as to 
leave an aperture one-sixteenth inch wide and about 
t4¢ inches long. One machine furnishes spray for two 
nozzles, each being operated by a skilled painter, who 
applies the color as one would handle a lawn-sprink- 
ling hose. While trained painters are not absolutely 
necessary to the proper operation of the appliance, it 
has been found that better results are obtained by 
their employment. From ordinary scaffolding the 
color is sprayed npon the woodwork in sections, the 
machine being moved as the work progresses. 

In many cases in the main buildings the use of a 
separate compressor has been unnecessary, the Expo- 
sition having in operation throughout the grounds 
underground pipes supplying compressed air for the 
operation of the ejectors in connection with the 
sewerage system. Where this power is available, the 
process is the same, except that the compressed air is 
heated by means of a coil adjusted in a salamander 
containing a coke fire. This secures the proper tem- 
perature, and enables the machine to work in very 
cold weather, when hand painting is impossible. Heat- 
ing is not required where individual compressors are 
used, because the friction of the machine raises the 
temperature of the air to the required point. 

There are now at work within the grounds fourteen 
machines, each with a force of three men, working 
eight hours a day. 

A comparative test recently made showed that 
one painter could cover with a brush a daily average 
of about eight squares, while a machine upon similar 
work accomplished with equally satisfactory results 
nearly twenty times this amount, there being, how- 
ever, two nozzlemen for each machine. As high as 304 
squares have been done by one machine in eight 
hours, but this was an exceptional case, where all con- 
ditions were favorable for rapid work. On December 
8, 1892, a number of machines began work upon the 
interior of the Manufactures building. At the end 
of three weeks, with a daily average of about 30 men, 
1,832,669 square feet, half of the entire surface to be 
covered, had been finished. One of the advantages of 
this system is that in the coldest weather, when 
brushes are frozen solidly in transit from pail to wall, 
the machine work goes actively ahead. 

The only comparison between machine and brash 
whereby the formes seffers is in the amount of ma- 
terial used. Where 20 barrels of kalsomine are re- 
quired for hand work, the machine will use 21. With 
a saving, however, in time and labor of about 20 to 1, 
the small amount of waste in material is scarcely 
worthy of consideration. 

—_— - + 6 ee 
Luminous Alr, 

Dr. Philip Lenard, of Bonn, assistant to Professor 
Hertz, has recently exhibited a novel light produced 
by electric oscillations, and a paper has been read on 
the subject before the Royal Prussian Academy of 
Sciences, at Berlin. Hertz has shown that the rays 
proceeding from the cathode of a Geissler tube, which 
are capable of exciting phosphorescence, will pass 
through thin metal. If it were practicable to finda 
sheet of metal foil thick enough to be airtight and 
opaque, yet thin enough to be permeable by this dis- 
charge, it would be possible to allow these rays a pas- 
sage into the open air by closing an opening in a dis- 
eharge tube with such a piece of foil. This idea has 
been realized by Dr. Lenard by means of an ingen- 
iously arranged apparatus and a hammered aluminum 
plate 0 003 millimeter thick. This plate forms in the 
apparatus in question a shutter which Dr. Lenard 
ealis the “ window,” because while quite impermeable 
to air and light, it allows the rays froma cathode at 
a distance of 12 centimeters to penetrate it freely. 
These rays render the air faintly luminous. A halo of 
bluish light surrounds the * window,” and is moder- 
ately bright only on ite surface. At the same time a 
strong odor of ozone is reeognizable. Substances capa- 
ble of phosphorescence, if held near the “ window,” 
shine with their peculiar light on the side nearest toit. 
All the phenomena of phosphorescence cease if a mag- 
net is so applied to the discharge tube as to repel the 
cathode rays from the inner side of the “ window.” 
The atmosphere is a dall medium for the cathode rays 
to penetrate, coal gas is more permeable, and so is hy- 
drogen, while oxygen and carbonic acid are less per- 
meable than air.—Zlec. Engineer, London, 








THE TOTAL SOLAR ECLIPSE OF APRIL 16, 

Professor Pickering, of the Harvard College station 
at Mina Aris, in the Chilean Andes, reports that the 
atmospheric conditions on the day of the eclipse were 
all that could have been wished for, and that the re- 
sults will be satisfactory to the highest degree. He 
says, in a dispatch printed in the New York Herald 
on the morning of April 17: “The corona seen, gen- 
erally speaking, resembled the corona of 1871, as graph- 
ically portrayed by Captain Tupman, and complex, 
like that observed by Liais in 1857, which extended 
some 700,000 miles from the sun. There were four 


corona. Filaments were numerous about both the 
solar poles. Compared with the corona of January 1, 
1889, the corona just observed was more brilliant. 
During the total eclipse several flaming solar promi- 
nences attained great distinctness and brilliancy. 
Within the streamers no rapid movements were ob- 
served, but the impression of the scene was rather one 
of calm and tranquillity. The streamers were widely 
extended at the base, but not very long. The moon 
appeared of almost inky darkness, with only enough 
illumination at the edge of the disk to make its ro- 
tundity conspicuous, while from behind the orb 
streamed out on all sides the radiant filaments, beams 
and sheets of pearly light, which formed an irregular 
‘star-like decoration,’ with the black lunar globe in 
its center. The inner corona was of dazzling bright- 
ness, but still more dazzling were the eruptive promi- 
nences, which blazed through it—to use the words of 
Professor Young—‘ like carbuncles.’ 

“ The spectroscopic observations secured are very 
promising. As the eclipse progressed the temperature 
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PATH OF THE ECLIPSE OF THE SUN, APRIL 16 


of the air fell considerably below its normal. The 
lowest reading of the thermometer occurred several 
minutes after totality. Upon review of all the obser- 
vations, it may be said the corona was a combination 
of that of 1871 and that of 1857, as drawn by Liais. 
The photographs obtained were very numerous and 
highly satisfactory.” 

In a subsequent dispatch it is stated that the first 
contact, when the edge of the moon began to touch 
the edge of the sun, occurred at 7h. 17m. 6s. A. M. 
The second contact, when the eclipse became total, 
was at 8h. 19m. 9s. The third contact, marking the 
cessation of the total phase, was registered at 8h. 21m. 
59s.; and the final contact, at which the moon left the 
sun’s disk, at 9h. 30m. 10s. 

Professor Pickering says the results of photographs 
obtained with the differential spectroscope give twenty 
lines in the “reversing layer” of the solar atmosphere 
—the shallow stratum of gas lying just above the pho- 
tosphere and known to contain the vapors of many 
elements commonly found on our globe. Twelve of 
these brilliant-colored spectral lines were seen through 
the telescope. This is said to be the first time that 
these lines have been successfully photographed. 

Seven prominences were observed, estimated to have 
attained a height of 80,000 miles. The integrating 
spectroscope showed red and yellow lines, two green 
lines and one blue in the corona. 

A dispatch received by Director Holden, of the Lick 
Observatory, from Professor Schaeberle, states that 
the expedition sent to Chile from that institution to 
observe the eclipse was also signally successful, and 
that fifty photographs were obtained. 

There were eight expeditions stationed along the 
line of totality for the observation of this eclipse, of 


whieh the United States observers selected locations | try. 


upon the Andes, in Chile, where the atmospheric con- 
ditions were most promising. The expedition of the 
Harvard College Observatory, under Mr. Bailey, Pro- 


fessor Albrech, of Valparaiso, co-operating with him, 





took their position at an altitude of 8,700 feet. Pro- 
fessor Schaeberle, from the Lick Observatory, went a 
few miles further north, to an altitude of 6,600 feet, 
At both these stations photographs were taken in ad- 
dition to the visual observations. Next in order comes 
the expedition of the A.gentine Republic, upon their 
own territory, ander Mr. Thome, long known in the 
astronomical world from his association with Dr. 
Gould in the production of the great catalogues of 
southern stars, which complement Argelander’s cata- 
logues of the stars of the northern heavens. In Brazil, 
upon the Atlantic coast, are three parties—an English 
expedition under the direction of Mr. Taylor, forty 
miles from Ceara ; a French party in the same neigh- 
borhood, and a Brazilian party under the well known 
M. Cruls. On the coast of Africa there are two ex- 
peditions—an English expedition located sixty miles 
northerly from Bathurst, under the direction of Pro- 
fessor Thorpe, and a French expedition a few miles 
further to the southward. 

When the photographs and full details from all these 
sources come to hand it is expected that they will form 
an important addition to our knowledge of solar 
physics, and possibly afford material aids in lines of 
investigation whose connection therewith bas not here- 
tofore been seen. 
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The Italian Torpedo Cruiser Arethusa, 

The Arethusa is another of those ships of high ve- 
locity and great offensive powers which are soon to be 
added to the Royal Nava] Squadron. Her principal 
dimensions are the following: Length, 70 m.; width, 
8°20 m.; depth, 5°43 m.; tonnage displacement, 846°44 
t. The armament is composed of six torpedo-launch- 
ing tubes, five rotating on the deck and one fixed on the 
bow, of one cannon of 125 millimeters, of six cannons of 
57 millimeters. Her defense consists of a deflective 
deck and coal bunkers super-added toit. The ma- 
chinery, according to the contract, should be of 4,000 
H.P., but the builders of the Arethusa, Orlando Bros., 
have been able to obtain the showing of 4,422 H. P. 
They consist of two vertical triple expansion engines 
supplied from four locomotive boilers with forced ash 
pit draught. Allowing for the great increase of horse 
power obtained, the speed has reached 21 knots as a 
maximum, and 20°7 knots as a mean of three hours 
trial, that is to say, about a mile in excess of the other 
ships of this type existing in our navy. The Arethusa 
with natural ventilation makes 18 knots, so under both 
natural and artificial draught she is the fastest ship in 
our navy next to the Piedmont. The plans of the ship 
are due to the lamented Commander Vigna, those of 
the engines to the engineer Salvatore Orlando. The 
guns come from the Armstrong establishment of Poz- 
zuoli.— Revista Nautica. 

Incandescent Lights, 

The chemical composition of the mantle in the new 
Auer incandescent lights has lately been discussed in 
the Journal fur Gasbeleuchtung. The substance de- 
posited on the cotton web consists of ** * oxides of 
metals of the cerium and zirconium groups, which 
exist in variousaminerals, for the most part in combina- 
tion with silicic acid. The oxides are extracted from 
the minerals, and dissolved in nitric acid. This solu- 
tion forms the bath in which the cotton web is dipped, 
and impregnates the latter so thoroughly that, on dry- 
ing and burning, a finely meshed mantle of the oxides 
remains. It is necessary that the oxides employed in 
the manufacture should be free from iron, as that 
metal exercises a marked deleterious influence on the 
radiating power. Few experiments have been made to 
test the durability of mantles made from different 
oxides, but those of complex composition appear to 
last best. M’Kean has demonstrated that thorium 
oxide develops the highest illuminating power from 
the gas, while oxide of lanthanum ranks next, fol- 
lowed in order by the oxides of yttrium, zirconium, 
and cerium. A mixture of two-thirds oxide of 
thorium and one-third oxide of yttrium is recom- 
mended for obtaining the highest lighting efficiency. 
He has also shown that the tint of the light is altered 
by the constitution of the mantle. The oxides of lan- 
thanum, thorium, and zirconium all give a white light, 
the oxides of cerium, didymium, and niobium, even in 
small amount, give a yellow tint to the light, while 
cerium oxide in large proportion gives a red light, and 
oxide of erbium a green one. 
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A Good Watch for One Dollar and a Half. 

In another column will be found the advertisement 
of Messrs. R. H. Ingersoll & Bro. of their $1.50 watches. 
We can say of this article it is an excellent time keeper, 
and fully answers to all they claim for it The fact they 
are able to put it on the market at the price stated is a 
remarkable evidence of American’ingenuity, while ft 
aiso indicates the wonderful perfection to which clock 
and watch mechanism have been brought in this coun: 








The little electric engine advertised by the same 
firm is likewise a gem in respect to mechanical perfec- 
tion and operation, yet they sefi it at the low price of 
one dollar. 
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posITION OF THE PLANETS IN MAY. 
VENUS 


ing star until the 2d, then eveningstar. She is 


er aet conjunction with the sun on the 2d, at 4h. 
. in, A. M., passing from his western to his eastern 
side, and pecoming evening star. She will be invisible 

* jout six weeks on account of being so close to the 
ae and will then emerge from her seclusion and 
Se basil inerease in size and brilliancy, until she 
ands highest on the celestial roll call, the sun and 
noon alone excepted. Observers will welcome her 
resence during the summer evenings, and rejoice in 
the light of her radiant luster as the months roll on. 


Her reign continues during autamn and winter, for 
she only reaches her greatest eastern elongation from 
the sun on December 6, her period of greatest bril- 
jiancy on January 12, 1894, and her inferior conjune- 
tion on February 16, 1894 The queen of the stars 
gotil that time will be most conveniently situated for 
observation. 

Venus is in conjunction with Neptune on the 25th at 
th.35 m. P. M., being 1° 36 north. It will be noted 
that the inferior planets at superior conjunction seem 
to pass from the sun’s western side to his eastern, while 
the superior planets at conjunction pass from the sun’s 
eastern side to his western, The result is that the 
number of planetary conjunctions is increased, as in 
this case, where Neptune moving westward toward the 
sun meets Venus moving eastward from the sun, and 
their conjunetion necessarily occurs. 

The moon, when one day old, is in conjunction with 
Venus on the 16th, at 1h. 6m. A. M., being 3° 4 north. 

The right ascension of Venus on the Ist is 2 h. 37 m., 
her declination is 14° 28’ north, her diameter is 9°.8 and 
she is in the constellation Aries. 

Venus rises on the ist at 5 h.2m. A.M, On the 
gist, she sets at 7h. 54m. P. M. 


SATURN 

isevening star. He continues to hold his place as the 
only large visible planet and is finely situated for ob- 
servation, with the brilliant Spica on the southeast, 
and with Gamma Virginis on the east, the beautiful 
double star that has been his companion for months. 
The planet is still retrograding or moving westward, 
and observers will note that the distance between him 
and the double star increases during the month. 
Saturn makes his transit on the ist at 9 h. 50 m. P. M., 
and is plainly visible in the southeast, as soon as it is 
dark enough for the stars to come out. He cannot fail 
to be recognized, from the description given, and this 
excellent opportunity for the telescopic study of the 
ring-girdled planet and the noted double star should 
be improved. 

The moon, three days after the first quarter, is in 
conjunction with Saturn on the 25th, at 3h. 48 m. 
A. M., being 43’ south. The conjunction is invisible, 
occurring when moon and planet are below the borizon. 
The moon oceults Saturn and Gamma Virginis for ob- 
servers in the southern hemisphere who are rightly lo- 
cated. 1} 

The right ascension of Saturn on the ist is 12h. 81 
m., his declination is 0° 23’ south, his diameter is 17’.9, 
and he is in the constellation Virgo. 

Saturn sets on the ist at 8h. 48m. A. M. 'On the 
Sist, he sets at 1h. 47m. A. M. 


JUPITER 

is morning star. He makes rapid progress west- 
ward from the immediate vicinity of the sun, rising on 
the 3ist 1 h. 8m. before the sun, when he becomes 
Visible as morning star to sharp-sighted observers. 
Jupiter's diameter when farthest from the earth is 
a1".4, while the diameter of Venus under the same con- 
ditions is 9.8. The former became morning star four 
days before the latter became evening star, and makes 
his appearance in the morning several weeks before 
his rival graces the west with her visible presence. 

Jupiter is in conjunction with Mercury on the 20th 
at 2 h. 6m. P. M., being 56’ north. The former a su- 
perior planet, and the latter an inferior planet, travel- 
'ng in opposite directions, must meet on the celestial 
toad when within certain limits, If one had eyes to 
Pierce within the solar rays, an assemblage of planets 
Would be found in near proximity to the great day 
‘tar. Jupiter and Mereury near together on his 
Western, and Neptune and Venus on his eastern side. 
The moon, the day before her change, is in conjunc- 
tion with Jupiter on the 14th, at 9h. 52 m. P. M., be- 
ing 2 20’ south. 
ae right ascension of Jupiter on the 1st is 2h. 26m., 

's declination is 13° 28’ north, his diameter is 31°.4, and 
he is in the constellation Aries. 

Jupiter rises on the ist at4h, 56m. A.M. On the 
Sist, he rises at 8 h. 17m. A. M. 


MARS 

s evening star. There is one thing to be said in his 
favor, and this is his high northern declination, agen 
desirable in a planets course. This would be 

he were in a different portion of 
As he is practically invisible, his long stay 
horizon is of little avail, but, as in many ter- 
cats, his time will come, when the most pow- 


highly appreciated if 
his orbit. 
above the 


Testrial ey: 
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erful telescopes will be turned upon his with the 
possibility of learning something of this ead world, 
where clouds are few and sunshine reigns. 

The moon, when three days old, is in conjunction 
with Mars on the 18th, at 5 h. 15m. A. M., bing 8° 82’ 
north. 

The right ascension of Mars on the ist is 5 h. 25 m., 
his declination is 24° 20’ north, his diameter is 4’.5, 
and he is in the constellation Taurus. 

Mars sets on the ist at 10 h. 14m. P.M. Onthe 
Sist, he sets at 9 h. 39 m. P. M. 

MERCURY 


is morning star. There is nothing of note in his course, 
as he makes his way from western elongation to supe- 
rior conjunction, excepting his conjunction with J upi- 
ter, already alluded to. 

The moon, on the day before her change, is in con- 
junction with Mercury on the 14th, at 6 h. 56m. A. M.; 
being 8° 12’ north. 

The right ascension of Mercury on the 1st is 0h. 
59 m., his declination is 3° 7 north, his diameter is 
7°.6, and he is in the constellation Pisces. 

Mercury rises on the Ist at4h.5m. A.M. He rises 
on the 3ist at 4h. 12m. A. M. 


URANUS 


is evening star. He is still in excellent position for ob- 
servation as he retrogrades or moves westward. Ob- 
servers who have located the seemingly small planet 
will find it an enjoyable study to follow his course and 
keep track of the slow-motioned wanderer until he dis- 
appears from view. He is in a region almost destitute 
of visible stars, Alpha Librae on the east being his 
nearest neighbor of any size. At the close of the month, 
he has retrograded into his old quarters in Virgo. 

The moon is in conjunction with Uranus three days 
before the full, on the 27th, at 6 h. 44m. P. M., being 
1° &' south. 

The right ascension of Uranus on the 1st is 14 h. 26 
m., his declination is 13° 56’ south, his diameter is 38’.8, 
and he is in the constellation Libra. 

Uranus sets on the ist at 4h. 55m. A. M. On the 
Sist, he sets at 2h. 54m. A. M. 

NEPTUNE 
is evening star. He is very near the sun, and almost 
at his greatest distance from the earth. His conjunc- 
tion with Venus has been described. 

The moon, the day after her change, is in conjunc- 
tion with Neptune on the 16th, at 6 h. 50 m. P. M., be- 
ing 5° 5’ north. 

The right ascension of Neptune on the Ist is 4h. 
84 m., his declination is 20° 28’ north, his diameter is 
2°.6, and he is in the constellation Taurus. 

Neptune sets on the 1st at 9h. 5 m. P. M. On the 
8ist, he sets at 7h. 17 m. P. M. 

Venus, Mars, Saturn, Uranus and Neptune are even 
ing stars at the close of the month. Jupiter and Mer- 
cury are morning stars. 
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Voleanic Activity at the Sandwich Islands, 

Mr. 8. D. Macdonald, F.G.8., of Halifax, N. 8., who 
is wintering on those islands, writes as follows : 

“The somewhat abrupt termination of what pro- 
mised to be a violent eruption from the summit crater 
of Mauna Loa, after its usual period of quiet, places 
the people of Hawaii in a state of awful suspense, 
fearing, as they have every reason to from past expe- 
rience, that an underground lava flow is in progress, 
and may, at any moment, burst forth beneath them. 
Several sharp earthquake shocks accompanied the 
eruption, which is always considered to be a premoni- 
tion of a flow. There can be little doubt but that an 
outburst from somewhere along the dome of the moun- 
tain is impending.” 

This summit crater, known as Mokua-weo-weo, has 
an elevation of 14,000 feet, and from it have come most 
of the lava flows that have wrought such destruction 
on that island. Its gently rounded top or dome, viewed 
at short distance, affords not the faintest indication of 
the fires which slumber within, and which, when they 
do awaken, cause such terrible earthquakes and lava 
flows, the like of which are unknown elsewhere. 

The crater of Kilauea or, more properly speaking, the 
pit or lake of fire on the flank of Mauna Loa, has been 
unusually active for some months past. 

This vast pit or caldron is nine miles in cireumfer- 
ence, with vertical walls, and a depth of from 400 to 
1,100 feet, according to the rise and fall of its molten 


tide. 
At present intense action is confined to its western 


portion. 

Visitors and tourists who have witnessed it in magni- 
ficent action of late are enthusiastic in their description 
of its fiery fountains tossing their red-hot spray high 


in air. 

Its gory surges sometimes rolling in low, curling 
waves, and again dashing like  parine: surf 
against lava cliffs, which fall, remelt, and form new 
waves, to be borne onward again in its blood-red tide, 
while dreadful detonations and earth tremors add 
sublime terror to the awful scene. 

In extent, grandeur and intensity of action, Kilauea 


is unrivaled among volcanoes. 
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A Liquid Road Hardener Wanted, 
To the Editor of the Scientific American: 

I havean abiding faith in the inventors of America. 
Our State has just voted the amendment, good roads, 
Now we want the inventor to help us out, and he can 
own the earth. 

We want a liquid that can be sprinkled on the road- 
bed from a tank, that will petrify the ground to a 
depth of four inches or more, that will not cost to 
exceed $5 per rod. The ingredients would have to 
vary, as the soil varies. You can see the possibility of 
such a thing, and it may be possible. 

Union City, Mich., April 6, 1898. D. L. Merrruu.. 
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Progress of Mineral Industries tn Virginia. 
To the Editor of the Scientific American: 

For us it is a matter of glad tidings to see the flow of 
Northern and foreign capital continuing with increased 
vigor toward the development of Virginia minerals. 

About new year I began prospecting on the Irwin 
farm, Goochland County, for mica and discovered very 
valuable deposits of “ lepidolite” (silicate of aluminum, 
potassium, and lithium) and “ phlogopite ” (silicate of 
aluminum, potassium, and magnesium) in kaolin and 
quartz, the former closely resembling the ores of Zinn- 
wald, in Saxony, and especially those of Moravia and 
some sections of the Presidency of Bengal, in Hindo- 
stan ; while the latter is equal in size and far superior 
in quality to the famous specimens extracted in such 
vast profusion from the Laurentian limestones of 
North Burgess, England, and reach the unusual! size 
of 20° x 30". 

To demonstrate the wealth of these new discoveries, 
I used about $3,000 of Northern capital in prospecting, 
under an optional right to purchase between January 
land March 25, 1898, and during that time produced 
from within sixty feet of the surface, in open cut, over 
$10,000 worth of lepidolite, phlogopite, and biotite. 
A Northern syndicate have purchased a tract of 1,500 
acres near Irwin, at a cost of $120,000, and are now pre- 
paring to work it on an extensive scale with $250,000 
capital, which is all fully subscribed, and to which I 
am consulting engineer. 

Further up the James River, near West View, on the 
R. & A. R.R., on the Jayne & Case farm, lam bring- 
ing “‘to bank,” from a depth of less than fifty feet, 
peculiarly fine specimens of ‘‘fuchsite” (silicate of 
aluminum, potassium, and about 6 per cent of chromic 
oxide), a bright green mica, such as is famous to 
Schwarzenstein in the Tyrol, and peculiarly adapted 
for grinding up for the manufacture of wall papers and 
other glittering decorations, such as Christmas cards, 
shop signs, theatrical purposes, and enormously de- 
manded as a lubricant for rapidly revolving ma- 
chinery. 

Here also land has jumped in price from the weari- 
some old agricultural value of not more than $10 per 
acre up to $100, and in one case I know of $250 per acre. 

Still further up the James and back ward from it the 
use of hundreds of thousands of imported doilars is 
located, and the employment of vast sums of money, 
such as even the days of land booms in this country 
never paralleled, is going on with daily increasing 
strength, the money earning fabulous profits and 
dividends. 

Mica, however, is not by any means the sole attrac- 
tion and impetus to draw capital into mining here ; 
for gold, cobalt, lead, graphite, and the generous family 
of hydrated silicates of magnesia are each and all 
taking a prominent part in our State’s mineral pro- 
gress. Joun N. ADAMs, 

Civil and Mining Engineer. 
Irwin and Richmond, Va. 














Transportation of Frozen Fish. 

Mr. John Wallace, a prominent fish shipper at Ka- 
lama, Wash., gives, in Ice and Refrigeration, some in- 
teresting facts in relation to the rail shipment of frozen 
fish, which may be of general value. As our readers 
well know, a large quantity of frozen salmon fiuds its 
way from the freezing plants at the fisheries to the 
East. In shipping the trade recognizes the fact that fish 
frozen solid will in part refrigerate themselves. They 
therefore pack them tightly in boxes and load into re- 
frigerator cars. These cars are first reduced to as low 
a temperature as practicable, and then the floor is cov- 
ered with several inches of chilled sawdust. The boxes 
of fish are then loaded in, leaving a space of several 
inches between the sides, ends, and top of the car, 
which also is filled with cold sawdust. Then the car is 
closed and sealed. No ice is placed in the tanks of the 
car, but it has been found by quite extensive experi- 
ence that fish so packed for shipment reach their des- 
tination in perfect condition in reasonably warm 
weather without ice, and that, too, after a passage of 
fifteen to eighteen days. The saving effected %s the 
first cost of the ice ; then cost of freight on the ice, and 
also a gain of 1,500 pounds of fish in lieu of that much 
weight of ice, which by the practice of the N. P. road 
is allowed free. 
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THE COLUMBUS CELEBRATION, NEW YORE. 

The harbor of New York will, 
scene of unusual and interesting festivities. 
bration of the four hundredth anniversary of the 
landing of Columbus in the new world, and as a fitting | 
prelude to the opening of the World's Columbian Ex- 
 ailiene at Chicago, a grand naval parade will here 


THE 


take place, 
being worthily represented. 


The magnificent waters of the Hudson River, which | 


cover the heart of the great city on the west, form 
the anchorage for the great fleet, and here the ships, 
including the representative squadron of Columbus, 


deployed in two lines, will be reviewed by the Presi- | 

This grand affair is ap-| 
On the day following, the | AMERICAN.—Philadelphia, Newark, Baltimore, Ben- 
th, another most interesting festival takes place on| pington, Bancroft, San Francisco, Atlanta, Chicago, 


dent of the United States. 
7th 


pointed for the 2 inst, 
shore. 
various war ships will land and join in a grand pro- 


| cession, the line of march being from the Columbian 


this week, be the | 
In cele- | 


the leading naval powers of the world | Australia ; 
| Nueva Espana; 


|¢dan.—Etna, Dogali, 


Detachments of marines and sailors from the.) 
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THE SQUADRON OF COLUMBUS. 

Three vessels have been constructed, the exact 
counterparts of those which formed the original 
squadron of Columbus, One of these, representing 
the Santa Maria, Columbus’ ship, was built by the 
Spanish government ; the other two, the Nina and 
Pinta, were constructed in Spain, at the expense of 
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statue, at Central Park, down Fifth Avenue, Wash- 
ington Square and Broadway to the City Hall, where 
the Governor of the State will receive the distinguished 
guests. The following ships of war will take part in 


the great naval demonstration : 
ForxieN.—nglish.—Blake, Magicienne, Tartar, 





ARGENTINE WAR SHIP EL NUEVE DE JULIO. 


Spanish.—Reina Regenta, Infanta Isabel, | the United States. From Huelva these vessels, con- 
Russian.—Dimitri Donskoi, General | vcyed by American war vessels, sailed over the origi- 
Admiral, Rynda; German.—Kaiserin Augusta, See-| nal route taken by Columbus, to Havana, thence to 
adler; French.—Arethuse, Jean Bart, Hussard; Jtal- | Hampton Roads, and from there to New York, with the 
Giovanni Bausan ; Netherlands. , combined fleet of American and foreign ships, to take 
| part i in the naval festivities. 

The Revue Maritime Autrichienne, of Pola, has re- 
cently published a very interesting article giving the 
| result of all the investigations that have lately been 
made, particularly in Spain, for the purpose of ascer- 
taining what was the exact type and maritime value 
of the three ships. The first of these, the Santa Maria, 


—Van Speyk ; Argentine Republic.—Nueve de Julio ; 
Brazil.—Aquidaban, Tiradenta, and Republica. A 
few other representative vessels were also expected. 


Yorktown, Vesuvius, Charleston, Concord, Cushing, 
Dolphin, and the monitor Miantonomoh. 


THE GERMAN WAR SHIP KURFURST FRIEDRICH WILHELM. 
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ollowing dimensions: Length of keel, 62 feet ; | In contrast to the ships of Columbus, and as showing |18 knots; she is ship-rigged, Russia stili regarding 

between perpendiculars, ry: san yng ear the progress made in naval construction during the | sails with favor. She has a 9 inch belt, but no hori- 

depth, 14% feet ; burden, rom Peg ns. As the | four centuries that have elapsed, we give plates of some | zontal armor; which the Russian naval authorities 
crew never exceeded ninety men, the ship was capable | of the modern war vessels, Three centuries elapsed |seem to have held in small account until jast year. 
of carrying quite a large supply of food and water. after the discovery of the new world by Columbus be- | The Pamyat Azova was launched in 1887; she is 877 feet 

The suit of sails of the Santa Maria was that of a | fore the discovery of steam navigation was made. long by 50 feet beam, and is wood-sheathed over the 
small three masted vessel, with five sails only; a jib,| The very latest and probably the most perfect exam-|armor belt. She mounts two 8 inch 181¢ ton breech. 
foresail, mainsail, topsail, and loaders, and twelve 6 inch 6 
a lateen. The general form ton breech-loaders, besides a 
of the hull was that of the dozen quick-fire guns of small 
round ships of the period. caliber. She has three tor 
There was & large poop and pedo tubes ; she can stow 1,000 
a small forecastle. The free- tons of coal, and her twin 
hoard was very low amid- screw engines will develop 
ships, and the deck was here 11,500 horse power when 
pushed, 

THE GERMAN WARSHIP KUR- 
FURST FRIEDRICH WIL- 
HELM, 

Another of our engravings, 
which is from Jilustrirte Zeit- 
wng, represents the Kurfurst 
Friedrich Wilhelm, which 
was launched at Wilhelmsha- 
fen, June 30, 1891. The fol- 
lowing are the chief dimen- 
sions of this vessel: length, 396 
feet ; breadth, 64 feet ; depth, 
86 feet; displacement, with 
medium draught of 24 feet 6 
inches, 10,000 tons. Two 
screws, having a diameter of 
16 feet 8 inches, are driven by 
two three-cylinder compound 
engines, giving a speed of be- 
tween fifteen and sixteen 


had the f 








opel. 

‘The nautical qualities of 
the Santa Maria were excel- 
lent, as the admiral’s log 
proves : “This ship behaved 
very well in bad weather, and 
had the speed of a good 
sailer.” 

The dimensions of the two 
other ships commanded by 
Columbus are not indicated. 
The sketches and the picture 
represent them asmmueh smal- 
ler. Ihe Nina resembled the 
Santa Maria. The Pinta car- 
ried lateen sails on her three 
masts, at least at the begin- 
ning of the voyage; but the 
admiral’s log tells us that at 
the first stop (at the Canaries) 
this set of sails was replaced 





by square ones, in order that — knots. 
the ship might be placed in — >>> + 
the same conditions as the THE SQUADRON OF COLUMBUS—THE SANTA MARIA NINA AND PINTA. The Heathen Chinee. 
; A well-to-do wine grower 


two others. These three 
ships, sailing as econsorts, flew the flag of Castile at! ple of modern steam nayal architecture is realized in|from California, who is on a visit to the Eastern 


the mainmast and that of the admiral at the mizzen. | the new Argentine war ship El Nueve de Julio, which | cities, declines to commit himself on the Chinese 
The first was divided into four squares, two red | figures te-day in the harbor of New York. We give an| question—if there is a question. He says: “My 
and two white. The latter each bore a lion and the | engraving from Engineering. She is regarded as the| personal dislike to the Chinese is as strong as any- 
others a castle. These were the arms of Sein, | fastest war vessel afloat, and is one of the most pow- | body's, but that doesn’t blind me to the fact that 
Those of Aragon were excluded by the orders of | erful. She is 350 feet long, 44 feet broad, 1644 feet mean| we Westerners would be nearly helpiess without 
Queen Isabella, the government of that country hav- | draught, displacement 3,500 tons, 14,500 indicated horse | them. 
ing refused to participate in the expenses of the ex-| power; speed, 22 knots on 6 hours’ run, 22°74 knots “al “They have built dur railroads, laid out our streets, 
pedition. The admiral’s flag was a white pennant) mile run, being over 25 miles per hour. hewn our wood, and drawn our water for us, and to- 
with a green cross between two crowned letters F and| Her machinery and magazines are below water| day we depend on them to run our farms and gardens, 
[—the initials of the names of Ferdinand and Isabella, | line. She has sloping sides protected with steel 41¢| do our housework, and cook our food. They do for us 
who had given these arms to Columbus. A cross was | inches thick. what women servants do for youin the East. Besides, 
painted on the sails of the ships,-according to the cus- THE RUSSIAN CRUISER PAMYAT AZOVA., as between the Chinese and the men who direct hos 
tom adopted by the Spanish and Portuguese, in order| This ship, of which we give from the Engineer an | tilities against them in San Francisco, I prefer the 
to distinguish their vessels from those of the infidels. | illustration, is a vessel of 6,000 tons, with a speed of! Chinese.” . 
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THE RUSSIAN BELTED CRUISER PAMYAT AZOVA. 
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EXPERIMENTS WITH SOAP BUBBLES. 


T. O'CONNOR SLOANE, PH.D. 


Soap bubbles afford so fascinating a subject for ex-| the contents of both will be left. This isan exceed- 
periment that any notes on the subject are sure to| ingly effective experiment, and it will be seen that he! 
In the experiments illus-| principle involved of breaking films within bubbles 


prove of interest to many. 
trated several properties of the film are shown. Its per- 
manency and strength enable it to make the material 
for the sails or vanes of a wind mill. The mill wheel 
is constructed very readily with a bonnet pin as axle 
and a thin piece of wire fastened thereto, as shown, to 
determine the outline of the sails. This wire gives two 
loops, one on each side of the axle, which are then 
bent into a helical shape,as shown. A little stand is 
provided for it, as shown ; the interior of the notches in 
which the pin rests may be smoothed by being touched 
with a hot wire. This carbonizes the wood and forms 
a better journal. To prepare it for use, the wheel is 
dipped into a cup of soap bubble solution and removed 
therefrom; this leaves the vanes filled with the film, 
which is forced to take a helical form. The pendent 
drop is touched off with a piece of paper 
and the wheel is placed in its journals. To 
make it rotate, the experimenter blows 
through a paper tube, a foot long and one 
or twoinches in diameter, standing about six 
feet from the wheel and holding the tube 
about six inches from the mouth and point- 
ing at the face of the wheel. If held directly 
against the mouth, the blast of air will not 
reach. If the wheel is being projected ina 
lantern, it should be placed with its plane 
of rotation oblique with the plane of con- 
densers, so as to receive a good breeze. The wheel 
may thus be made to spin with very high velocity. 

The fact that a film tends to be as small as 
possible is very elegantly shown by the use of a coni- 
cal glass tube. By dipping its larger end deeply into 
the solution so as to wet the interior and withdrawing 
it, a film forms across its mouth. The film, tending to 
contract, travels tuward the small end of the tube. A 
second film is picked up thistime by a slight immer- 
sion of the end, 
and it also pro- 
ceeds on its jour- 
ney. In this way 
a number of filme 
can be formed in 
the tube, all tra 
veling from the 
large to the small! 
end at the same 
rate. 

If a large and a 
small soap bubble 
are placed in com 
munication with 
each other, the 
small one will al- 
ways empty into 
the iarge one. 
This may be 
shown by a more 
or less complicat- 
ed apparatus, in- 
volving the use of 
a bifurcated glass 
tube or its equiva- 
lent. In the cut a method of doing the same thing, 


far more elegant because simpler, is given. A closed !added 7 parts of pure oleic acid; the whole is agi-| 


ring of wire with a handle is supported on a stand; the 
ring should be about an inch and a half in diameter. 
Across its center a thin wire is stretched, with a very 
small loop made at its center, which loop should lie 
in the plane of the largering. A soap bubble is blown, 
about 2 inches in diameter, and placed upon the pre- 
viously moistened ring. The ring is then inverted 
and a second soap bubble, as nearly as possible of the 
same size as the other one, is placed upon the ring. 
The condition of things thus brought about is that 
there is a soap bubble above and one below the ring, 
while the ring itself is closed with a flat disk of soap 
bubble solution. 

To bring the interiors of the bubble in communica- 
tion with each other, the film within the small loop on 
the transverse wire must be broken. A short glass 
tube and a straight piece of wire are required for this 
purpose. One end of the wire is heated in a candle or 
lamp flame. The glass tube, which has previously 
been moistened with the soap bubble solution, is then 
thrust right through the lower bubble in about the 
position shown in the cut. As it goes through the 
bubble it picks up a film which closes it, and prevents 
the bubble from entering, although the film slowly 
travels toward the open end of the tube. The wire is 
now thrust through the glass tube and with it the film 
within the loop is touched, and the wire is at once 
withdrawn. The hot wire breaks the little film the 
instant it touches it. As quickly as possible the tube 
is also withdrawn or its open end is closed by the 
finger. Communication thus being established be- 


tween tho interiors of the bubble by the breaking of 
the film within the loop, at once the smaller bubble 
begins to empty itself into the large one, and, however 


laction. Three or four bubbles may be blown and 














A SMALL BUBBLE EMPTYING INTO A 
LARGER ONE. 





small the loop is, in afew seconds the small bubble 
will completely disappear, and a single one containing 


admits of many other experiments. Thus the entire 
film way be broken at once, producing a very rapid 


stuck together and the films between them may be 
broken singly so as to aggregate all the bubbles into 
one. It is obvious that instead of the wire a thread 
loop may be used, and the standard experiments with 
thread loops may be performed with a film inside of 
soap bubbles. 

For blowing the bubbles nothing is better than a 
simple bottle with doubly perforated cork fitted with 
two glass tubes. The tubes may be from one-eighth 
to one-quarter inch in internal diameter. Their shape 
and arrangement are clearly shown in the cut. The 
bottle catches the condensed moisture of the breath 








SUCCESSIVE FILMS FORMED IN A TUBE. 


which otherwise would interfere with the success of 
the experiments. One great point to be observed in 
blowing a bubble is to start it with the mouth or open- 
ing of the pipe on which the bubble is formed per- 
fectly horizontal. 

Many formule more or less complicated have been 
published for soap bubble solutions. The following I 
have found to be very satisfactory: 1 part of caustic 
soda is dissolved in 320 parts of water; either rain 
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WINDMILL SAILS OF SOAP BUBBLE 
FILM, 


water or distilled water should be used. ‘To this is’ 


tated strongly until full combination has taken place. 
All the above parts are parts by weight’ To 3 volumes 
of the above solution 1 volume of the purest glycerine 
is added and the whole thoroughly mixed by shaking. 
After standing a day or two, solid impurities float to 
the top; the clear solution may be siphoned from 
under them and is ready for use. It has sometimes 
seemed to the writer that it improves with time. 

ee 

Bicycles versus Tricycles, 

BY OBERLIN SMITH. 

Pertinent to certain communications by “J.” in the 
February 25th and “A. G.” in the March 25th issues of 
the ScrentiFIc AMERICAN, I wish to call attention to 
a very prevalent error in regard to the stability of 
tricycles when comparing them with bicycles. This 
error the writer once indulged in himself before he had 
learned to ride a bicycle and had found out with what 
perfect ease one of these machines will stay upright, 
apparently without a voluntary effort—that is when 
running. At first sight it seems ridiculous that a 
thing should stand upon two points instead of the 
proverbial three which we learned about in our 
school geometry. This, however, is not a case of 
standing, but of a combination of delicate motions. 

The theory of the three points resting upon a plane, 
as applied to a tricycle, is all right, provided the ma- 
chine is running upon a horizontal plane, as upon the 
floor of a rink or the center of an asphalt street. 
When, however, the conditions of the environment 
change, as, for instance, when one has to run upon the 
sloping part of a street near the curb, or upon a slop- 
ing sidewalk, or, what is very much worse, upon coun- 
try roads where the wheel upon one side may be ina 
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rat while the other is upon a hummock several inches 
higher, the tricycle is one of the most uncomfortable 
and “tricky” machines imaginable, and in the case of 
the country roads mentioned is not safe against upset- 
ting sidewise—unless it is made very low and with the 
rear wheels three or four feet apart. 

The beauty of a bicycle is that when the rider has 
once learned to keep it upright, this vertical position 
may be easily maintained, regardless of the side slope 
of the road, and, furthermore, the machine may pick 
its way in narrow and devious side paths, or along 
little gullies, or along the ridges of little hills, with no 
more difficulty than upon level ground. The tricycle, 
upon the contrary, immediately begins to tip sidewise, 
under the conditions named, much to the alarm of the 
rider. The result (on rough roads or on any side slope) 
is a constant nervous fear which makes the use of 
these machines anything but joyous. The difficulty 
in question would be very much increased with a nar- 
row machine with the ‘“‘two rear wheels about five or 
six inches apart,” as proposed by the cor- 
respondent, “J.” In such case a very 
slight difference of level sidewise would tip 
the machine at a considerable angle, so that 
it would be extremely difficult to prevent 
tipping over, while a bicycle under the same 
circumstances would stay perfectly upright. 

When a “cycle” turns a rather sharp 
curve, even if the ground is level, the differ- 
ence in favor of the bicycle is again very 
marked, as it can lean inward naturally to 
counteract its centrifugal force, while with 
the tricycle there is a decided sensation in the rider's 
mind that he is about to be thrown over outwardly. 
One of the principles involved in the vertical position 
which the bicycle maintains (except upon curves) is 
that the combined center of gravity of the machine and 
of the rider keeps its path in a vertical plane, while 
with the tricycle this is impossible, unless the road way 
is exactly horizontal sidewise, or unless one of the 
wheels leaves the ground entirely. As, however, both 
wheels are supposed to stay upon the ground, the con- 
sequence is that the ceuter of gravity travels in a line 
which is wavy in a sidewise direction, the result being 
anything but pleasant for the rider or conducive to 

safety and high 





LOS To sum up the 
as —_ question, and as- 
ie suming that the 

road to be run up- 

{ on is reasonably 


flat and smooth, a 
tricycle is a useful 
and pleasant vehi- 
cle for old people, 
invalids, and oth- 
ers who do not 
wish to learn or 
practice anything 
like acrobatic 
work. It also has 
the considerable 
advantage that it 
may be run very 
slowly or stopped 
entirely without 
the rider leaving his seat. Its principal disadvantage, 
even under the roadway circumstances mentioned, is 
of course the extra weight which has to be transported 
—as for carrying a given load it is not possible to make 
a tricycle as light as a bicycle. Furthermore, con- 
sidering the fact that our available roads are only 
reasonably flat and smooth, and the further fact that 
curves must sometimes be followed, all tricycles should 
have their centers of gravity as low as possible, and 
their wheels wide apart sidewise. Under conditions 
varying from those just given, a bicycle is by far the 
most practicable and pleasant vehicle, not only on 
account of its comparative cheapness, lightness, and 
high speed, but on account of its superior adaptability 
to all kinds and conditions of roads. 


mee ee 
The Connelly Car Motor tn England. 


For the past two months a portion of the traffic cn 
the London and Greenwich tramway system has been 
regularly worked by a small locomotive driven by oil 
vapor. This is the Connelly motor, which has had 
successful use on tramways in the United States for 
some time. The portion of line assigned to it on the 
Greenwich route is five-eighths of a mile in length, be- 
ginning just beyond the South Bermondsey Railway 
Station. The engine is fixed in a small car, and is 
capable of developing 12 horse power on the brake. 
From a return of seven days working—14 hours a day 
—it appears that 350 trips were made, covering 507°85 
miles and carrying 4,182 passengers, with a total con- 
sumption of 70 gallons of oil. The engine works most 
satisfactorily, taking gradients and sharp curves well, 
maintaining the Board of Trade regulation speed of 8 
miles an hour easily, and being evidently capable of a 
far higher speed. 
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SIMPLE DEVICE FOR BLOWING 
BUBBLES. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

y Enernk.—James C. Walker, 

oo, Tex. ‘This engine has @ steam drum rotated by 
bent passing out through arms discharging into annu- 
lar chambers rotating about the drum in a reverse direc- 
tion, che arms carrying pistons which travel in the annu- 
lar chambers, valves and steam spaces being arranged 
to deflect the steam and impart a rotary motion to the 
anvular charges, a8 the steam is discharged from the 
drum. Two distinct rotary motions in reverse directions 
stained, and peculiarly arranged cut-off devices are 
provided, the discharge of the steam being automatically 


controlled. 
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BRallway Appliances, 
s.kEPER Biock.—Reuben D. Culver, 
«burg, Ind. Sleeper blocks, preferably made of 
ita, and with a broad, flat base and tapering sides, 
ide shoulders in which extend longitudinal rods 
ted by securing bolts to the base of the rail. The 
hase» of the rails are shaped to conform to the beveled 
tops of the sleeper blocks, and the blocks and the rails 
are connected by cross tie rods. The blocks are ar- 
ranged in trenches and rest upon a solid foundation, to 
afford a permanent and level seat. 


RirLROAD GAaTE.—Wm. J. O’Beirne, 
Brooklvn, N.¥. This invention is especially for elevated 
railroads, the gate provided being designed to close the 
platform to the track and train until the latter is ata 
stand-till, One long gate, moving easily on friction 
rollers, is held on the edge of the station platform, and 
this gate has openings at distances apart adapted to 
register with the platforms of the several cars, these 
openings being closed by auxiliary gates. By turning 
one hand wheel the operator moves the several gate 
openings to the proper place when the train stops, and 
by turning another hand wheel the several gate openings 
are simultaneously opened and closed. 
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Electrical, 


ALARM CiLocK.—Thomas P. Adams, 
Rie, Cal. An attachment for an ordinary alarm clock is 
provided by this invention, by means of which an alarm 
may be given by an electric battery and bell, the alarm 
tocontinue until the circuit is broken. A case containing 
the battery has on its upper side two contact plates and 
an insulating piece, upon which rests an ordinary metal- 
lic clock, the alarm being connected with the plates. 
\ circuit maker is adapted to be held elevated by the 
winding arbor of the alarm, and when released it de- 
scends upon the other contact plate and electrically con- 
nects the two plates through the medium of the clock 
case. 





MorTIsInge Macutne.—Christian 
Loetecher, Dubuque, lowa. A tilting frame is mounted 
to torn on the bed plate frame, a bed plate being held 
laterally adjustable on fthe tilting frame, while aclamp- 
ing plate sliding on the bed plate has a rod, the axis of 
which forms the center of the tilting frame, The in- 
vention is an improvement in chain tool mortising ma- 
chines. After the machine is once started no further 
attention is required, the several mechanisms being 
actuated automatically and the operator only needing to 
remove the material to be treated or shift it on the bed 
plate to bring it in proper position for the mortising tool. 


FLioorn CLAMP.—Geo. O.. Woolcocks, 
Brooklyn, N. Y. The head of this tool has slotted arma, 
between which fits a toe piece having parallel arms and 
spurs, there being a cam lever between the arms of the 
we piece, while a pin passing through the arms of the 
toe piece and cam lever projects into the slots of the 
arms of the head. This clamp is light, strong, and inex- 
pensive, takes up bat little room, and may be quickly 
applied to the boards of a floor, wall, or ceiling, to force 
them firmly together and hold them in position until 
they are thoroughly fastened. 


STarR BEVELING INsTRUMENT.—John 
A. Caldwell, Vancouver, Canada. This is an improve- 
ment on a former patented invention of the same in- 
ventor, for an instrument for describing stair curves. 
The invention consists of blades having slotted trans- 
verse guideways, sleeves engaging the compass legs being 
held transversely adjustable in the guideways, the sleeves 
being also mounted to tarn in the guideways. The im- 
proved instrument is simple and durable in construction, 
and adapted to be readily and conveniently adjusted and 
manipulated for drawing the desired lines. 





Agricultural, 


WHEEL PLrow.—Abraham Dalke and 
Gustav Wiens, Henderson, Neb. This invention pro- 
vides an improvement in gang plows whose frames are 
adjustable vertically by means of cranked axles, that the 
plows may be made to run at different depths in the soil, 
or readily moved from place to place. Three plows are 
rigidly secured to the frame, on a line diagonal to the 
line of draught, and the rear one only has a landside, a 
forward wheel on « front laterally bent axle rendering 
landsides unnecessary on the two front plows. The 
main axle is rocked, and the plows raised or lowered by 
«hand lever within convenient reach of the driver, and 


having a spring-pressed dog for locking it to a notched 
fixed segment. 


i. CANSPLANTER,—Daniel Clow, Janes- 

*, Wis. This invention relates more particularly to 
an improved tobacco transplanting device, providing an 
“pparatus adapted to carry a supply of water, and means 
for intermittently 
each plant as it is placed in the 


Justable frame regulates 
charge the 


Miscellaneous, 


WarrR PurtFyING PROcESS. , A 
' —Alfred 
Dervaus, Brussels, Belgium. ‘This invention provides a 


aux, 











method of charging water with lime, the latter being de- 
livered to an upwardly flowing column of water below its 
outlet, the charged liquid being decanted at a point 
above while the undissolved lime gravitates toward the 
inflowing water, and is prevented from flowing out with 
the charged liquid, affording a continuous production of 
milk of lime. A apparatus based on the same 
principle is employed for preparing solutions of soda, 
barium, or other readily soluble reagents. 


TREATING GOLD AND SILVER OrEs.— 
George W. McGee, 531 Sacramento Avenue, Chicago, Til. 
According to the process provided by this invention, the 
crushed ore is submerged in a somtion of caustic soda or 
potash, the mixture is heated and to it are added salts of 


Process is simple an“ comparatively inexpensive, and is 
designed to render refractory and other ores free milling, 
preventing the gold or silver from volatilizing during the 
process of reduction. 

PARACHUTE PROPELLER.—Elijah Nys- 
wanger, Hanford, Cal. Two scoop-shaped paddies are 
pivoted oppositely on a reciprocating frame or carrier, 
and arranged with their concave sides inward, with 
means for throwing the paddles alternately into opera- 
tive position inclined to each other to form a conical 
pocket, and into inoperative position or parallel to each 
other, there being a crank connection between the hinged 
paddies and crosshead rods. The hinged paddles or 
wings open to offer resistence to the air or water when 
pulled in one direction, and when pulled in the opposite 
direction, they tilt into position to move with littie re- 
sistance, The propeller is adapted for use on vessels in 
the water or on air ships. 


Spring Hiner.—Herman Reichwein, 
Villa Park, N. J. An improvement simplifying the con- 
struction of double-acting hinges has been made by this 
inventor, the new hinge having but few parts, and de- 
signed to be perfect in action, durable, and quickly ap- 
plied. It has a stationary and a swinging section, the 
latter having a rocking movement upon the other at their 
inner faces, while a pintle with two transversely con- 
nected vertical bers is ted in the sections, and 
a spring between one hinge section and its vertical mem- 
ber, the spring being in a suitable barrel or casing. 


UMBRELLA NotcuH AnD Rrs.—Harry L. 
Heck and William 8S. Kellogg, Little Rock, Ark. The 
body of the notch has a flange with rib sockets, and a 
recess above the flange adjacent to which is a spring, a 
cap having an ‘aperture to receive the spring when the 
cap is forced upon the body, the two sections being readi- 
ly disconnected by forcing the springs inward. A device 
is also provided for attaching the cover to the ribs at a 
point intermediate of their lengths, and it consists of a 
wire bent upon itself to form an eye cr loop at the top 
of the rib, to which the cover is stitched. The wire is 
carried down on opposite sides of the rib, and bent up- 
ward into its hollow U-shaped portion, where it is ex- 
tended longitudinally. 


Matcu Box.—Housatonic Brass Com- 
pany, Wallingford, Conn. The hinged cover of this box 
is adapted to receive and hold by frictional engagement 
a removable cap or casing constituting a separate chamber 
for the reception of dice, etc., the cup or casing being 
adapted for use as a dice box when taken out of the 
cover. 


HorskE Detacnine Drvice.—Charles 
E. Harris, Brandon, Cal. A lever pivoted on the breast 
collar is connected with the traces, a casing supported 
from the harness saddle being also connected with the 
traces, the casings being fastened to the shafts or poles 
by a locking device in which the locking latches are en- 
gaged by tripping levers upon the pulling of a wire by 
the occupants of the vehicle, the casings then sliding 
over the thills on the further forward motion of the 
animal. The animal is very quickly attached to the 
vehicle where this improvement is employed, and may be 
instantly released from the vehicle in case of accident 
or a runaway. 


Bit Brace.—John E. Hitch, Wilming- 
ton, Ohio. This brace has an adjustable sweep, that the 
brace may be readily adapted to a large or small boring 
bit, or for boring in contracted spaces. The horizontal 
portions of the sweep are in two sections, the outer sec- 
tion, on which is the handle, being so jointed to the in- 
ner arms that it may be extended out at fall length from 
the bit, or adjusted so that the handle will be nearly up 
to the vertical line of the bit. 


GATE Post.—Joseph W. Barnes, Mau- 
zy, Ind. This gate has a base consisting of two parallel 
beams and connecting braces, the metal post passing 
through one of the beams, and having at its lower end 
afoot packed by the ground. Brace rods connect the 
upper end of the post with the outer beam, and collars 
vertically adjustable on the post form seats for the eyes of 
the gate. The post is strong and readily set up, permits 
the full opening of the gate, and allows for its adjust- 
ment atany desired height from the ground. 


F4N ATTACHMENT FOR CHAIRS.—Anton 
FlierLoom, Elizabeth, N. J. A foot rest adapted to serve 
as a treadle is held in arms pivoted near the bottom of 
the front legs of the chair, and there 1s a crank and _pit- 
man connection between the treadle foot rest and a shaft 
journaled under the seat, this shaft being connected by 
a belt with a vertical shaft at the chair back, on the up- 
per end of which is held a fan wheel. A pitman from 
the crank is also connected with a bellows, so arranged 
that when the fan wheel is rotated the bellows will di- 
rect a current of air upon the feet and legs of one rocking 
in the chair. 


Wasntne Macutne.—Ernest W. Ger- 
bracht, Brooklyn, N. Y. This is a machine for scouring 
or cleaning filter press cloth, blanketa, bags, etc., and the 
cleansing ma‘erial is held in a sluiceway over which passes 
a carrier with the fabrics, the scouring devices acting in 
the presence of the cleaning compound, and the materia! 
during the process being made to travel in a direction to 
carry the cleansed portion away from the cleansing ma” 
terial. The operation of the brushes is automatic, and 
the adjustable and traveling carriers have automatic 








clamps to hold blankets or cloths of different thick- 
nesses. 





Scientific American, 








WasHIne Macutne.—Frank J. and 
Mead C. Coon, Walla Walla, Washington. Mounted cen- 
trally on spiral springs, so as to be easily rocked, is a 
suds box having a flat bottom and straight sides and 
ends, and inclined end shelves extend voward the center 
and bottom of the box to form pockets with contracted 
mouths. As the box is rocked, and the water and clothes 
thrown alternately from one side to the other, the air in 
the pockets is compressed and released, and the air and 
water are forced through the clothes in alternately oppo- 
site directions. 


CiLoTaEs Drrer.—Thomas Fry, Cal- 
gary, Canada. This is an improvement in clothes horses 
or racks, and consists of & suspensory device which may 
be readily attached to or detached from a socket secured 
to the ceiling or other overhead support. It is of simple 
construction, the rack being readily lengthened or short- 
ened and revolved in its socket as desired, while the arms 
which receive the clothes may be easily disconnected 
from the body of the rack, enabling the device when not 
in use to be placed in a small compass. 


Fuat-Iron HoLtpErR.—Carl C. Moritz 
and Stephen D. Greenwood, Salt Lake City, Utah Ter. 
This holder is made in two hinged sections, adapted to 
be quickly closed upon the handle of a flat iron, no mat- 
ter what the diameter of the handle may be. The fingers 
of the hand are also protected from the heat of the iron 
by a fender or guard held beneath the handle, both the 
holder and the guard having an asbestos-coated surface 
where they come in contact with the heated iron. 


JAR CLosuRE. — Frank. H. Palmer, 
Brooklyn, N. Y. This improvewent provides for securely 
fastening a jar cover in place to prevent leakage, and also 
to prevent fruit or other solid contents from being ex- 
posed to the air above the liquid in the jar. The solid 
contents are held down by a cover plate having projec- 
tions extending into the upper end of the jar, and the 
latter is formed with an exterior flange having a double 
bevel, while the cover has a bail with downwardly ex- 
tending arms having inwardly bent lugs abutting on the 
lower bevel, and adapted to engage the bottom of the 
flange when the bail is pressed. 





Designs, 

Brush OR Mirror BAck.—Austin F. 
Jackson, Taunton, Mass. This design embodies floral 
sprays introduced inside of beads around the edges, in 
combination with cor. voluted scrolls and ribbon-like rep- 
resentations. 


MEDAL.—Cesar Orsini, Rome, Italy. 
The obverse side of this medal has medallions represent- 
ing Columbus and Washington, with an eagle spreading 
its wings above and holding an olive branch in ite 
talons beneath. The reverse has a heroic figure of Lib- 
erty gazing at a cross apparently displayed in the sky 
over the grounds of the Columbian Exposition. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS, 
A MANUAL OF MACHINE DRAWING AND 


Desian. By David Allan Low and 
Alfred William Bevis. London: 
Longmans, Green & Co. 1893. All 


rights reserved. 
$2.50. 

The title of this work explains very fully its scope. It 
covers the mechanical drawing of all kinds of machinery, 
including boijers. A large ber of ill , all in 
line work, are given to elucidate more thoroughly the 
subject. Some general principles of mechanics and notes 
on mechanical drawing precede the main volume of the 
work. It will be found a thoroughly meritorious contri- 
bution to the literature of the draughtaman’s art. 


Pp. vii, 375. Price 
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THE MANUFACTURERS OF THE UNITED 
Srates. A classified and complete 
reference book for buyers and sellers 
for domestic and foreigntrade. 1892. 
New York: The Manufacturers’ Pub- 
lishing Co. Pp. 1,500. Price $10. 

This work may be divided into three parts. The first 
is an index of articles. This is most exhaustive, covering 
about eighty three-column pages of fine print. These 
pages are numbered. After them comes the second and 
principal part of the work. This is the list of manufac- 
turers of and dealers in the articles named. It is arranged 
in alphabetical order, referred to the articles. Under each 
one are given the names of the firms or houses handling 
the article. To this part pages 1 to 991 are devoted. The 
third part is devoted to the larger industries, some eighty- 
three heads being giver and pages 1500 to 1817 being given 
to them, From page 991 to 1500 there is a break in the 
numbering, the design being to allow for the insertion of 
extra pages. The exceedingly systematic arrangement 
of parts and the exhaustive indexing make this a very 
valuable and acceptable book. 


TELEPHONE LINES AND THEIR PROPER- 
tres. By William J. Hopkins. New 
York : Longmans, Green & Co. 1898. 
Pp. xvi, 258. Price $1.50. No index. 


The extension of telephony is well shown in the pub- 
lishing of this work, devoted entirety to what may be 
termed telephone engineering. Underground and over- 
ground work, long-distance iines, properties of wire, in- 
sulators, exchanges, switchboards, interferences from 
outside sources and similar topics form the body of the 
work. It will be found an excellent contribution to the 
literature of electricity. It is very greatly to be regretted 
that no index is contained, an omission which is very 
severely felt, especially in scientific books. 

Switcn Layouts. By Augustus Torrey. 
New York: Published by the Railroad 
Gazette. 1898. Pp. 191. Price $1. 


This pocket book contains over a hundred representa- 
tions of methods of laying frogs and switches on rail- 
road tracks. The numerous plates are all put together 





and followed by the subject of curve easements, with nu- 
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merous tables relating to the determination of curves for 
railroad lines. The work is bound in a cover adapted to 
the pocket and its whole aspect ic one of a field book 
which will be in constant use by the practical engineer. 


CONTRIBUTIONS FROM THE Lick Op- 
SERVATORY. No. 3. Terrestrial atmo- 
spheric absorption of the photo- 
come rays of light. By J. M. 

haeberle. Sacramento: State 
Office, A. J. Johnstone, Superin- 
tendent State Printing. 1893. Pp. 


From the Lick Observatory this monograph is sent ns. 
It will be found of special value in these days of photo 
graphic astronomy, and its technical value will be cer- 
tainly very widely recognized by astronomers. 


INDIANA. DEPARTMENT OF GEOLOGY 
AND NATURAL RxEsouRCES. Seven- 
teenth annual report. 8. 8. Corby, 
State Geologist. 1891. Indianapolis : 
W. B. Burford, contractor for State 
eee and binding. 1892. Pp. 705. 
22 plates. 
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THE Cosmic ETHER AND ITs PROBLEMS. 
A scientific sketch. a B. Lewis. 


Bridgeport, Conn. : he KHvening 
Post Print. 1898. Pp. vii, 159. Price 
ANNALS OF British GroLoey. 1991. 
By J. F. Blake. With six plates. 


London: Dulau & Co. 1892. Pp. x, 
404. 


This excellent work will be seen from its title to be a 
sine Qua non for working geologists, [t contains an ab- 
stract of a very large number of papers on geology, min- 
eralogy, lithology, and allied topics. 


First REPORT OF THE STATE ZOOLOGIST, 
ACCOMPANIED WITH NOTES ON THE 
BIRDS OF MINNESOTA. By Dr. P. 
L. Hatch. Henry F. Nachtrieb, 
State Geologist. inneapolis: Har- 
ae & Smith, printers. 1882. Pp. 


§" Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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6. A stable erected at Bridgeport, Conn. A unique de 
sign. 

7. A residence at Wayne, Pa. A very picturesque de- 
sign, treated in the Queen Anne and Colonial styles. 


perspective elevation and floor plans. Cost, $6,250 
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cally, a large and splendid Macazixe or AnonirEo- 
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of any Architectural Publication in the world. Sold by 
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Hydrocarbon Burner (Mever’s patent) for burning 
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Scientific American. 


(4943) M. B. B. asks: If a ball be 
dropped into hole that passes clear through the earth, 
would it stop when it reaches the center or pass by it? I 
hold that the ball would stop, and I wish to settle an 
argument. A. The bali would bave a hard rub in getting 
down to the center at all. Its circumferential velocity, 
derived from the earth's motion on its axis, would keep 
it against the east side of the hole, unless the hole was 
through the polar axis of the earth, when it might bob 
back and forth for a time until friction settled it at the 
center. 


(4944) F. 8. asks: 1. Is there any heat 
produced by the friction or motion of water? Is the 
temperature the same at the foot of Niagara Falls as in 
the river above? A. The agitation of water produces 
heat by friction, as demonstrated by Rumford and by ex- 
periments with screw propellers in a tank of water. 
Theoretically, the water in the pool should be slightly 
warmer than above the falls by friction, probably not 
within the means of observation. 2. Is there a reason- 
able probability that aluminum, in the near future, can 
be produced so cheaply as to come into practical use for 
roofing and other building purposes’ A. There is no 
reasonable probability of aluminum becoming as cheap 
as tinned fron, zinc, or even copper for ordinary uses for 
| some time yet, although its lightness now makes it about 
| twice the price of copper per bulk. 

(4945) W. B. H. asks: Will you please 
give me the processes for preparing chemically pure zinc 
|and lead from the ordinary commercial metals? A. 
Zine can be purified by simple distillation. This will 
remove most of the impurities. For the production of 
chemically pare lead the following process is given. As 
| it is very complicated, probably your best plan will be to 
| buy test lead as provided for assayers. This is almost 
| chemically pare. Heat solution of lead acetate in a lead 
vessel with sheet lead at from 40° to 50° C. Filter and 
precipitate with dilate sulphuric acid. Treat the lead 
| sulphate with a solution of ammonium carbonate and 
| ammonia; this gives lead carbonate. A portion of the 
| carbonate is heated in a platinum vessel just enough to 








For Sale or on Koyalty—The simplest, most economi- | give lead oxide. To the rest add dilute nitric acid, 
ca). and practical ree! for winding barbed wire by horse | enough to dissolve part of the carbonate. To the boiling 
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For the original Bogardus Universal Bocentric Mill, | and the filtered solution is poured into a solution of 
Foot and Power Presses, Drills, Shears, ete., address pure ammonium carbonate. Fuse the precipitated car- 
4.8. & G. F. Simpson, % to % Rodney St.. Brooklyn, N. Y. | bonate with potassium cyanide, and fuse the metal thus 
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represented in New York City and vicinity, wil! find it to 
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Special Written Information on matters of 
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expected withoat remuneration. 

Scfentifie American Supplements referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 


wat berate sent for examination should be distinctly 
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(4940) H. L. L.—We would not advise you 
to try the experimen: of driving your boat with a primary 
battery. You might do it with storage batteries, but we 
think you would get more satisfaction out of steam than 
from anything else. For 2 horse power you will want 16 
large cells of plunge battery. These would be very 
troublesome end somewhat expensive to maintain. 1! 
will cost you probably pot less thaa $3 a day in addit.on 
to the labor required to take care of them. 


(4041) A. CO. F., Cal, writes: With a 
water pressure of 80 pounds per square inch, what is the 


| produced again with potassium cyanide. 

(4946) M. V. C. writes: Please inform 
j}how and what I will use to recast (scrap) Britannia 
metal so that it will have the same qualities as it has 
| originally. That is its color and other properties. A. 
| There is considerable variation in the composition of 
Britannia for various uses, and for the various parts of 
the same article. The alloy mostly used is composed of 
tin 15 pounds, antimony 1 pound, copper 3-10.of a pound. 
The solder on the work may be pure tin or a mixture of 
tin, lead or bismuth. Melt the metal in a kettle covered 
with pulverized charcoal. Add from 5 to 10 per cent of 
tin to make the metal cast clear. 


(4947) G. 8. asks how are guitars fin- 
ished or varnished ? What kind of varnish is used? A. 
The wood of guitars is finished as finely as possible with 
the finest sand paper; then rubbed with varnish on a 
piece of white woolen cloth, to fill the pores, leaving as 
little varnish on the surface as possible. When dry, rub 
down the surface to smoothness with the old sand paper 
that had been used ; then varnish with a thin coat, using 
a fiatcamel’s hair brush. Make the varnish with gum 
mastic 1 ounce, gum sandarac 44 ounce, gum camphor 44 
ounce, % per cent alcohol 2 fluid ounces; place in a clean 
bottle and dissolve, occasionally shaking up, then let it 
| settle and decant for use. See next query also. 

(4948) L. C. R. says: Please give me a 
| recipe for varnish used on violins. A. The famous 
j Satin viele mates asst, % & said, the following sort 
| 





of varnish on their instruments; Rectified alcohol 4 
gallon, 6 ounces guta sandarac, 3 ounces gum mastic and 
\¢ pint turpentine varnish. The above ingredients are 
pat into a tin can by the stove and frequently shaken 
until the whole is well dissolved. It is finally strained 
and kept for use. If upon application it is seen to be too 
thick, thin with an addition of more turpentine varnish. 
The wood shou!d be stained before applying the varnish. 
For a red stain use camwood, logwood, or aniline. 


(4949) W. T. M. asks: Whatis the H. P. 
of the electric motors used on street cars? And how can 
you figure the pressure of « boiler with common arith- 
metic ? ZF. g. you put 1 cubic foot of water in a tube and 
evaporate it; the volume of the tube being 5 cubic feet, 
what will be the pressure of the steam in the tube; and if 
the volume of the cylinder of the engine is 30 cubic 
inches, 200 revolutions, how many additional cubic inches 
of water must be evaporated per hour to sustain this pres- 
eure? A. Street cars require from 7 to 10 horse power 
for driving them. The volume of a cubic foot of water 
at 39° converted into vapor is 1641 cubic feet at atmo- 





horse power of @ water whee! whose diameter is 12 inches, | spheric pressure. One cubic foot of water converted 
two jets being used whose outlets measure three-six- | into steam in a tnbe or boiler containing 5 cubic feet of 
teenthe inch respectively? Please give rule for finding | space from #9° of temperature will have a pressure of 
horse power of this wheel. If above wheel were 18 Inches | about 5,000 pounds per square inch and temperature of 
in diameter, would it have more power? Will above | about 750° or a low red heat. The water required to run 
wheel, with pressure nained, ran hand dynamo illustrated | the engine under the condition stated will be 1,440,000 
in Scrmwrimc American Surriement, No. 161, at the bquacieenys stepes 

rate of 2.400 revolutions per minute (I mean 12 inch) (4959) FN. A. asks: 1. To what dis- 








located close by the banks of a tidal river. There is an 
abundance of excellent water from the well for ordinary 
daily domestic consumption. We desire to have an aux- 
iliary supply in case of fire, by running a pipe direct to 
the river and pumping therefrom. We have consulted 
hydraulic engineers, and they differ in opinion. Now I 
would like to ask you, if we run this pipe from the bot- 
tom of the well to low water mark in the river, will the 
water flow into the well from the river, or will the re- 
verse be the result and we lose our present supply by the 
water flowing from the well into the river? Itis upon 
this point that the engineers differ. A. If the water in 
the well at ordinary height is higher than the water in 
the river, it will flow to the river; if lower, the river will 
flow to the well. It requires but little engineering to as- 
certain the exact conditions. Better make a direct con- 
nection from the river to the pump, with valves to control 
the suction from both directions. 

(4958) W. H. H. asks: How is the beau- 
tiful polish produced on the stocks of high grade guns ? 
A. The stocks after finishing with the finest sand paper 
are varnished with pure shellac dissolved in % per cent 
alcohol, dried, and rubbed down fine with the old sand 
paper. Another coat of shellac is given. Then rub with 
French polish or shellac and mastic equal parts in alcohol 
with woolen cloth until the desired polish is obtained. 


(4954) H. M. asks: Can you inform me 
through your valuable paper how to make a hard black 
cement or filling, something that will bake or dry hard, 
and not be affected by the heat generated in polishing 
the metal in which it is used? A. Use fine iron borings 
and sulphur, made into a putty, hot. Press it hard into 
the hole. 2. What substitute is there for nitric acid in 
the process of dipping brass work that will produce the 
same effect without raising fumes? I know there is 
something, and would like to find out whatitis. A. 
Oxalic acid acts similarly to nitric acid, but is not as 
active. 


(4955) H. B. asks: How many horse 
power would a constant stream of water of 2,000 gallons 
per minute produce with 40 feet fall through standpipe 
by means of a horizontal (or later style) turbine? A. 
The total value of the power as stated is 20 horse power, 
from which a net 17 horse power may be utilized. 


(4956) W. F. B. writes : I desire to make 
inquiry of you as to the best method of restoring the tone 
of a large bell which is cracked. The dimensions of the 
bell are as follows : Height 2 feet, diameter at base 2 feet 
11 inches, thickness 244 inches. The bell is hung in the 
first Methodist church of this place, and was cracked by 
a crowbar or some other instrament falling on it from 
ahpve. The crack is about 11 inches long, beginning 444 
inches from the base and one inch from place where 
clapper strikes, running diagonally up the side, upper end 
of crack being 13 inches from base of bell. I wish to 
know the best method of sawing out the crack and what 
width the edges of it would have to be separated to pre- 
vent their coming in contact by the vibration. A. Drill 
a half inch hole at each end of the crack and saw out the 
crack between the holes with a narrow stiff hack saw 
three thirty-seconds of an inch thick. A frame may be 
made of iron spanning the bottom of the bell, to hold 
the hack saw and keep it from kinking. The position of 
clapper stroke should be changed as far as possible 
away from the crack. If a swinging bell, it should 
be turned around. The clapper should also be made 
lighter to save an extension of the crack by excessive 
vibration. 


(4957) J. 8. T. asks: 1. What are the 
liquid products of oak wood and what is the best method 
of extracting them? Whatare they used for and what 
are their merket values? Whatis the condition of the 
wood when the liquids are removed ? Is it suscey tible of 
receiving other liquids by boiling or preesure, if so, what 
is the best process ? A. The products of oak wood are 
acetic acid, wood naphtha and charcoal. Al! the liquid 
products are marketed through the chemical trade. Char- 
coal finds a home market. Cannot quote price. The 
wood may be saturated with tar products for preservation. 
See Spon's “ Encyclopedia,” parts 1, 2, 3, on the distill- 
ation of wood, 75 cents each, mailed. 

(4958) J. A. G., Quebec, writes : In your 
Notes and Queries, No. 4760, it is asked if aluminum 
could be tempered. A Canadian named F. Allard, of 
Levis, has discovered a process to temper that metal like 
steel. 
(4959) 8. D. L. writes: I am using for a 
sciopticon an oxygen gas bag made of rubber and can- 
vas; the gas is made from chlorate of potash and black 
oxide of manganese. Suppose I fill the bag full and use 
only a portion of it. is there any objection in any way 
| to leaving the remaining gas in the bag, to be used at 
some future time ? Does it injure the bag, or does the 
gas deteriorate? A. The gas bag is not liable to de- 
teriorate to any appreciable extent, and the gas will keep 
well in the bag with a very small percentage of loss. 

(4960) A. F. writes: Will you kindly 
inform me what head or fall of water is required to raise 
water with a ram say fifty feet over a distance of twelve 
hundred feet, water supply unlimited? A. Rams work 
at any fall from two to eight feet. They give the best re- 
sults at the latter height. 


(4961) D. E., Jr., writes: 1. Is there a 








telephone that can be bought outright which would be 


wheel)? A. The 12 inch wheel with good buckets, like | use will the Bell telephone serve asa transmitter? A. | reliable for 1 or 2 miles? A. ‘The electric telephone 


the Pelton wheel, with the pressure named, should run | Pour or Ove miles on 8 1 clear line. 2. Will a tele- 


600 revolutions per minute and be equal to four-tenths of a 
horse power, consuming ¢ cubic feet of water per minute, 
and will ran the dynamo. The 18 inch wheel will ran 
340 revointions per minute and give you three-fourths 
horse power, neing 10 cubic feet of water per minute. 
The 18 inch wheel will have no more power than the 12 
inch with the «ame amount of water. Address the Pelton 
Water Wheel Company, San Francieco, for their cata- 
logne of water wheels, from which you may obtain the 
power value ander the varying conditions. The rule re- 
quires more explanation than we can give in Notes and 
Queries. 

(4942) C. W. M. asks: Can you tell me 
how I can drill holes In gine», commen window glass ? 
A. The driiling of giase can be done with a hard drill and 
epirite of turpentine. A diamond drill is mach better 


and cheaper, if there are many holes to drill. 


| phone work enough better to pay for using two wires ? 
A. Yes. 3. What good transmitters are on the market 
now, for long distance, and where attainable? A. None 
are for sale so far as we know. 


(4951) L. J. asks: 1. Can you tell me 
the composition used in making the wax cylinders of the 
Edison phonograph?’ How many threads to the inch is 
used as a feed forsame? What is the diameter of the 
brass dram for holding cylinders? A. The composition 
of the wax cylinders of the phonograph is a secret. We 
know of no way to procure the formula for you. We be- 
Meve the number of threads to the inch on the Edison 
phonograph is 100. The brass dram is about 2 inches in 
diameter 


(4952) E. H. O. writes: The water sup- 
ply for a village is obtained from an “ infiltration well” 





| is not sold, but rented. 2 Would it be practicable to 
| Support a light wire for a vibrating telephone, from a 
heavier wire over it, by loops of light wire at proper 
distances? I had a very satisfactory vibrating tele- 
phone, bat used a light iron wire, which when rusted 
would not bear the strain of taking the sag out. A 
traveling man put it up and put the poles too far apart. 
I thought I might run a heavier steel wire, and hang a light 
copper wire under it. A. Yes; with loops of elastic mate- 
rial. 3. What size wire would you suggest ? A. Use galvan- 
ized telegraph wire for the main wire. 4. What is the 
best type of steam engine for use in a creamery where 
there will be no regular engineer? A. A vertical engine 
and vertical boiler on separate foundations. If not used 
constantly, a gasoline or petroleum engine will be per- 
fectly safe and easy of management. See advertisements 
in Screnrirtc American. 5. Also, the safest and most 
economical fuel. A. Coal is the safest and most economi- 








(4962) Mason writes: Please state the 
most practical manner of removing a white incrustation 
which has formed on the surfaces of hard red brick 
used in the front of a building. Can it be rubbed off 
with a soft brick? Can an acid be used? What would 
be the effect of painting ? The owners of the building 
wish this incrustation removed, supposing that, if once 
removed, it would not appear again; would it? And ifit 
would, about what length of time before it would be 
seen again? A. The white substance encrusting the face 
of brick walls may be either carbonate of soda or sul- 
phate of magnesia. They are derived from the lime con- 
taining soda salts or magnesia salts; pure lime makes no 
incrustating efflorescence. The usual method is to scrub 
the surface with a steel brush, then rub the surface with 
a soft brick; dry and oil with linseed oil. Weak hydro- 
chioric acid will remove some stains. We do not recom- 
mend it, as it is very inconvenient to handle and care for 
on building fronta. When once cleaned as above describ- 
ed it will not give trouble for some time. After the oil- 
ing, a coat of paint will stop the efflorescence. 


(4963) J. W. R. writes: I have built the 
eight-light dynamo which you illustrated and gave de- 
tailed drawings and specifications of some years ago. 
And I can say that I am only too prond of it, as itisa 
“dandy.” It neither gets warm nor sparks, and gives a 
nice, fine, steady, brilliant light. And as this was my first 
experience in constructing dynamo-electric machinery, 
and I had such good success, I feel that I can construct a 
storage battery if I had afew more pointers in regard 
to the one you gave a cut of last month. What I pro- 
pose to do is this: Charge the battery with my surplus 
current from 7 P. M. until 10 P. M.; then my machine 
shuts down and I want to runabout 15 or 20 1¢-candle 
power lampe 110 volts the remainder of the night. My 
machine is a United States Weston system 300 ampere 110 
volt continuous current shunt-wound dynamo. Now 
what I want,to know is this: 1. What thickness should 
the sheet lead be, also the dimensions of same for 15 or 
20 lamps? A. The thickness of the lead plates should 
not be less than one-sixteenth of an inch. 2. How many 
lead sheets shall I need? A. You should use about 15 
plates per cell. For 50 volt lamps you will require 25 
cells, for 110 volt lamps you will require 56 cells. The 50 
volt lamps are generally used in connection with storage 
batteries. 8. How shall i connect in circuit in series, or 
same as my lamps are in parallel? A. Connect your cells 
in series and your lamps fm parallel. 4. What can I sub- 
stitute for glass for the cells? Something I could mould 
or cast myself, also how many shall I need ? A. We know 
of no perfect substitute for a glass cell, but sometimes 
wooden cells coated with piwch are used. Such cells 
thoroughly soaked in paraffine have also been used. 5. 
If I charge from 110 volt current, could I use 50 volt 
lamps ? Would the battery charge last longer for the 
same number of hours than if I used 110 voltlamps? A. 
The battery charge undoubtedly lasts longer when used 
in connection with high voltage lamps. 6. Could I charge 
the battery with my little eight-light dynamo 50 volts, 
provided I ran it long enough through the daytime? A. 
Yes. 


(4964) A. B. C. asks how to make court 
plaster. A. Isinglass (best, genuine), 1 ounce; water, 44 
pint. Dissolve by heating them together in a covered 
vessel, strain the solution, and when only lukewarm add 
to itgradually, but quickly, a mixture formed of rectified 
alcohol 2 fluid ounces, tincture of venzoin 2 fluid ounces. 
Apply this composition (still warm) by means of a flat 
camel hair brush, or any appropriate “ spreader,” to the 
surface of silk, or sarcenet, stretched in a frame, repeat- 
ing the application as soon as the preceding coating is 
dry, and again as often as necessary (six to twelve times). 
Lastly, when quite dry and hard, give the prepared sur- 
face a “ finishing coat" with a solution of Chio turpen- 
tine, 1 ounce; dissolved in tincture of benzoin, 2 fuid 
ounces. Tincture of balsam of Peru, or of styrax, may 
be substituted for the tincture of benzoin, and a few 
drops of essence of ambergris or of musk may be added 
to increase the fragrance of the compound. Some parties 
simply employ one or other of the above tinctures for the 
finishing coat, and others apply it to the unprepared side 
of the silk, by which the plaster is rendered partially 
waterproof, but the appearance of its exposed surface in- 
jured. Care should be taken that the first two or three 
applications of the gelatine composition do not sink into 
the silk, so as to appear on the right side, which will not 
be the case if it be only sufficiently warm to remain 
liquid, and be applied very thinly and rapidly, and with 
a light stroke of the brash or spreader. Use various col- 
ored silks, if desired. From the “ Scientific American 
Cyclopedia of Receipts, Notes and Queries.” 


(4965) W. M. says: 1. Suppose a 
quantity of air be compressed to obtain a pressure of 
1,000 pounds per square inch; what amount of heat will 
be generated also at 2,000 pounds? A. Air suddenly 
compressed to a thousand pounds pressure becomes red 
hot and sets fire to combustibles within the cylinder. This 
is the principle of the compressed air igniter. The ordi- 
nary method of compression to 1,000 to 2,000 pounds is 
by stages, with cool devices between the stages to keep 
down the heat. 2. What thickness of cast iron or cop 
per will be necessary to safely confine the air at such 








APRIL 20% 1893.) 
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. \. ‘The thickness of ¢ylinder depends upon 
age che material, For cast iron @ thickness of 


shell equa -ighth for moderate sizes. 8. Will the amount 





, crated be the same, whether the pogewe 
rn aly oF -radually compressed ? Where and at se 
= t could I obtain an air pump for such pressure ? 
vo eat generated will be the same, but will be partially 
pert y the cylinder in slow compression. 

4966) 8. A. B. asks how to make a so- 
lution of Prassian blue that may be applied to unsized 

per, & that it will not rab off, but will immediately be 
caaieedt vy water. A. Precipitate ferric chloride with 
grcess of potassium sulphate. Filter the ‘precipitate out 
snd pour hot water through the filter paper. This will 
dissolve and give & solution of soluble Prussian blue. 
Applied to paper, it will probably be somewhat mor- 
danted, £0 4x to dissolve out with some difficulty. 

LS 
TO INVENTORS, 

an experience of forty-four years, and the preparation 
more (han one hundred thousand applications for pa- 
sents at bome and abroad, enable us to understand the 


laws and | actice on both continents, and to possess un- 
equaled facilities for procuring patente everywhere. A 
synopsis 0 (the patent laws of the United States and all 
foreign cou ptries may be had on application, and persons 
eontemplat ting the securing of patents, either at home or 
aproad, are invited to write to this office for prices 
wich are jow, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCEENTIFIC AMERICAN, %1 Broad- 


way, New York. 
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THE COPYING PAD.-HOW TO MAKE 
smd bow to use: «tth an engraving. Practical direct ons 

bow ts yr re the gelatine pad, end aleo the aniline ink 
by which the -ope’s are made, bere to agply the wrt ten 
wetter to the pad, how to take off ox of the letter. 
Comtained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43%. Price Wcents For sale at this office and by all 
newodealers «m al! parts of the country : 
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nd Len Sees We a, Perferated as Required 
Distillertes, Fi — ty fH Brick and 
Hanon a wm yet —4 Water Works Ot and Vapor Stoves, 
te waren, Pte —" p— ty Le Perforsted Tin Tin ana Benes always in Stock. 


THE HARRINGTON &@ KING PERFORATING O©0., Chicage, 
And 24 Pearl Street. New York. 
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@” ESTABLISHED 145. 
The Most Popular Scientific Paper in the World 
Ouly $3.00 a Vear. Inciading Pestage. 
Weekly—52 Nambers a Year. 


This widely circulated and spiendidly illustrated 
paper ts published weekly. Every number contains six- 


Engineering Works, Steam Machinery, 
4 in Mechanics, Manufactures, 
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etc. Complete list of patents each week. 

Terms of Sabscription.—One copy of the ScrEN- 
Tir AMERICAN will be sent for one year—@ numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers ; six months, §1.%; three months, $1.0. 

Clabs.—Specta! rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

MUNN & CO., 361 Breadway, New Veork. 





THE 


Scientific American Supplement 


This is a separate and distinct publication from Tut 
SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
eravings, many of which are taken from foreign papers 
at | accompanied with translated descriptions. TuE 
SCMENTLFIC AMERICAN SUPPLEMENT is published week- 
ty, and includes a very wide range of contents. It pre- 


obtainable in no otber publication. 

The most wmportant Enginerring Works, Mechanisma, 
and Mancfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, 6.8 a year: or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.0. 
Single copies, W cents. Address and remit by postal order, 
express money order, or check. 

MUNN & CO.. 361 Broadway, New York. 
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Tae SCIENTIFIC AMERICAN ARCHITECTS’ AND 
Bcitpers’ Eprrron ts issued monthly. $2.59 a year. 


Single copies, GS cents. Forty large quarto pages, equa 
to about two bundred ordimary book pages: forming a 


| of a variety of the latest and best plans for private resi- 
dences, city and country, inclading those of very mod- 
cost as well as the more exp ings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates. etc. 
The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Soid by all news- 
dealers. $2.9 a year. Remit to 
MUNN & CO., Publishers, 
361 Breadway, New York. 
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applied to t rts. sent free and free of postage " . and #0 barrels at Dutch Island, Narrag t Bey, R 
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For FREE Illustrated Pamphlet address ELECTRIC ENGINE, 
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Has preserved roofs for TEN | Stamp for samples, and state size of roof. Prices. 4 wheels, $14; 5 wheels, #16. 

to FIFTEEN YEARS— even / exe ELSIOR PAINT AND ROOFING CO, Sent on 10 days’ trial to responsible parties 
155 & 157 Duane “t., New York, N. Y. ery machine au ily — 
thet longer— without repainting. BATES MFC. 
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an a o> aoe anil aetna me = FOR ‘SALE: ! @: grt a rs ert 

sive. Price, $2.50 a be given to live Send circulars testimonials. bell Push Button and automatic Fire Alarm combined 
Apply now. & LEE, Chicage fas aie ep City iy Looe ane sure working. For 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 
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The most Reliable, Compact. and Economical 

$3.00 per year. BSc. a copy. Motor for al! Industria) Purposes. 


OUTING CO., Limited, NEW YORK. 
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The Chicago Watch Co. 
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. paper on the strains t) which emery wheels, grindstoes 
centrifuga! pumps. blowers, efc.. are sulyected. With 
Ne Seot, No Smoke, Ne Coal, Ne Engiucer. tables and 4 Mastrations. | Contained in SCIRNTIFK 
Model 1882. We alse manufacture IMPROVED GAS ENGINES. AMERICAN SUPPLEMENT, No. S91. Price W cents. 1 
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GREENERD ARBOR PRESS 


DURABLE AND EFFICIENT. 


Saves marring, upsetti or springing 
the arbor. eves Geening out the contres 
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ments of the fuels coal, peat petroleum. 
Gasification of coal. N gas. Gasitied petroleum. 
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Contained in SCIENTIFIC AMERICAN SUPPLEMENT. 
No. “GS. Price 10 cents. ‘To be had at this office and 
newsdealers. 
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STEEL TYPE F FOR 1 TYPEWRITERS 
LIFE SAVING DEVICES.— A COL- 
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CHAPMAN VALVE MANUFACTURING COMPARY, 
MANUFACTURERS ©! 
Walwes and Gates 
For STEAM. WATER, GA%, AMMONIA, OIL, ACID, Etc.; also 
GATE FIRE BYDORANTS. 
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Wodvertisements. 


ORDINARY RATERS. 
tuside Page, cach insertion, - 75 cents a line 
Hack Page, each Insertion, «- - $1.00 a line 
7” For , Ad trad 


some ola tierments, Special 


Higher rates are rerpreire 


The above are charges per seate line 
words per line. This notice shows the width of the Ine, 
and is set in agate type. Engravings may bead adver- 


tisemrunte at the same rate per agate iine, by measiure- 
ment, as the letter ~~ Advertisements must be 
received at Publication Offive as early as Thurs jay 
morning to appear in the following week's issue. 













Victor + 
Bicycles 








Are first in tires and improvements. The , 
best pneumatic with inner tubes remov- ' 
able through the rim. If you are going * 
to ride why not ride the best? ° 
Victor catalog is yours for the asking, 
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COLD FORGED PRODUCT. 


Fluted Tire Bolt 


Putemted No 1, 190; Oct. WM, 1801. 


sn 


is etifer and stronger then a common bolt. The 
shank prevents the belt from tarning 
in the rim and tire. 
MACHINE @CREWS 
STOVE BOLTS 
LOCK CAP @CKREWS 
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COLD } 
FORGED | THREADED WIRES 


AMERICAN SCREW COMPANY, 


PROVIDENCE, R. |. 


“ELECTRICAL 
Supplies and Specialties 
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Well-bred watches 
result from noble ancestry, 
éatly association, discipline, and 
natural selection: They are chos- 
ea by well-bred people; who prefer 
taste, elegance, and accurate fime, 
rather than display and great ex- 
pense. Expensive things are sel- 
dom the most stylish or satisfying. 
You will miss your train or your 
dinger quite aseasy and often with 
a hundred-dollar watch, as with 
the new, quick-winding Waterbury, 
which is just as handsome, is genu- 
ine, and costs from $15 down to $4. 


Jeweled movement ; —, 
ing and setung ; — 
cate;-~filled. gold, coin-si!- 
ver, etc.—for business men, 
pr ceanaenneand §. All jewelers 


PATENTS! 


‘ euens. MOUNW & a tm conmect 

with pubremton of th e Suen wee 
pS, aM ~mitinue 0 examine improve- 
Ate onta, and t) xct us Soiettors of Patente 
~ laventors 

in this ine © onsiness they have had larty-fre years 
ormerene 29 now have "weymeried factiitiwes for the 
ore parati: m Of i'stent Drawings, ‘Speciticati ions, and the 
eruaceation of Applications for Fatents In the United 
States, Carada, sod Foreign Countries, Messrs. Mann 
& Co. sien attend to the preparation of Caveats, Copy- 
riahts for Rooss. Labeln EK and 
Reporte on Infringements of Potente” All business in- 
trasted to them is done with special care and pronipt- 
eek, On VETY renaonable termes 

A pamphiet sent free of ch plication, (on- 
terntng fw’! _ armation about Lente and pow to To 

—_ “py rig ota, 
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Patents, ete 
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MUNN & CO., Selictters ef Patents, 


361 Breadway, Now York. 
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HIGHEST GRADE. LOWEST PRICES. 
FOR LADIES OR GENTLEMEN 


Pneumatic Tires, $115, $100, 885. 
Cushion Tires, 105, 90, 75. 


John P. Lovell Arms Go., Manufacturers 
BOSTON, MASS. 


Cycle Catalogue Free. AGENTS WANTED 





The Sample 
Tells the Story 


A sample of Dixon’s pure flake lubri- 
|cating Graphite, with an interesting and 
instructive pamphlet showing the expe- 
rience of practical and scientific men in 
jus sing this wonderful lubricant, 


sent free of charge. 


JOS. DIXON CRUCIBLE CO. 
JOMSEY CITY, N. J. 


Yank: JACKET KETTLES 


Plain or Porcelain Lined. 
| Tested to 0) Ib. pressure. Send for Lists. 
BARROWS-SAVERY CO. 
‘pb Front & Reed Streets, P Riladeipita, Pa. i} 








KING OF THEM ALL. 
CLE Co. 


Sts, CHICAGO, [.B. A. 




















“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter | 


Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 
Easiest Running, and Nearly Silent. ‘ 
All type cleaned in Ten Seconds without Soiling the Hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
We have % branch offices in the principal cities throughout the United States. 











I SP A 


No one ever wrote 1 |000 Letters an Hour, 


that is, unless they first wrote one and then copied the rest on an 


EDISON 


Invented by Th - Edison. For Daily Orfice Use in beter ora 
Whybedy ean operate It (York ser feo, pon apple —? ~ se. Beecseee 4 4 gira 
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of work sent 
Siicen, 8 assau St. ~» N. ¥. City, t So. Fifth 82 
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H. W. JOHNS MANUFACTURING COMPANY, 


HY Joy Achat Pap, Spee hihng, Deitog i, per Feetnen 
87 MAIDEN LANE, NEW YORK, 
San PHILADELPHIA, BOSTON, ATLANTA, Lowpom, 


"NCINE our 


‘GAS ENGI 


will be found to be the Most Econom- 
teal of any Engine made, for running 
Fans, Elevators, Printing Presses, Ice 
Cream Freesers, Meat Choppers and 
Grinders, or any Machinery. 


Chicago Water Motor & Fan Co. 
99 Lake St., Chicage, ml. 


KODAK 
FILMS. 


Our New Films are giving perfect satisfaction. 
They are highly sensitive, and repeated tests 
show that they retain this sensitiveness as well 
as giase plates. No other films are so free from 
imperfections; none so uniform; none so reliable. 
Our film doesn’t frill. 





JERSEY CITY, 




















Eastman Kodak Co., 
_Rochester, N. ¥. 


-™ EDISON INCANDESCENT CAMP 


1S THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
All ethers infringe the Edisen Patents, and are counterfeits. 
THE RIGHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST 
INFRINCERS HAS BEEN DETERMINED BY THE U.S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. 


GENERAL BLEScCTRIC COMPANY. 
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dra Bl Telephone Gomgeay 
125 MILK ST., BOSTON 1 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court ot 
the United States in the following terms : 

“The patent itself is for the mechan- 
ieal structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 

in the construction of which these 
or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and ao forms 
of microphone transmitters of car- 
bon telephones. 








CRUS! 


COMET 








